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DY, NHY, C-OY, C-NR' Y, C-SY, C-Y, -CR' ,-OY, N=Y, -NHCY £fzli 

C=Y, 

R* -OH, R' -N (R* ) 2 , R' SH, R' CHO, R* C N, R' X, 
R' S i R' a, R* -N* (R* ) ,X~, R' -R" , R' -N-CO, 
(C 2 H 4 O-^-wH, -f C, H* 0^-„H. -f C s H 4 O )„ -R' , 



R" (i7MD7;l/^;K 7;l'tn7 1 J-;K 7;Wn>'^n7;^;l/|ftti 

©8^-7^-^ [C. H,.+ R ra <t4>ft< tl>— DOatttittllt*. ^ 

[C, h,.-j-a„ &m*&^mkzntzi-;**-zr%:^+zvfr+frt£8ktir 

TTS/S^-yrSX^^-g-^ ROMS 

S0 3 H, COOH, N Hz , OH, CH (R* ) OH, CHO, CN, COC1 
, /n^-T F, COSH, SH, COOR' , SR' , SiR' 3 , 



(C H b O )w -R' , R' fcit/ R' -N 




O 



(29) 
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Si-f OR'^-,R' a y , Si-f-O-SiR' Z ^-0R' , R" . Li. 
AIR' 2 , Hg-X, T 1 ZzfecttfMg-X, 

29. i£ 



ntemWr?&K). LliO. lnJ:0/J^aT$0^ mfiO. 5n<fcD/N£l/> 
R' ar^+zk TU-;K ->^nm;k r^M^/k ^d7>J- ;k 

A <£>&4r {± 



0Y, NHY, C-OY, C-NR' Y, C-SY, C-Y, -CR' 2 0Y, N=Y, -NHCY tfzte 

C=Y, 

Yfcfc, T^ygk #3t trEf*:, * U rf 7 ^ k:*?- F. 

R* -OH, R' -NHz, R' SH, R* CHO, R' CN, R' X, 
R' S iR' R' -R' . R' -N-CO. (C 2 H< O^-wH, 
-f C 3 He O^-wH, -^C z H 4 O )« -R' , (C 3 H 6 O ) w -R' , 



[C„ Hl-3- CR' -A ]« 



0 



0 



0 



0 



0 




o 



(30) *&m.2 0 0 2-5 0 3 2 0 4 

Z « * *s Is— h £ fc ti h U "7 n r-fe 7"- F 5 ) 

[C. H l "9~ [R' -R ]. ^ftailfl^; s f-= L --7t'PU< <tfc-o© 
SflJttKlSiS-. 55 CC„ H L 4- CR' -A J m «rt4t*ft*^t/ 

SChH, COOH, N H2 , OH, CH (R* ) OH, CHO, C N, COC1 
, /^>T F, COSH, SH, COOR' , SR' , SiR' 

Si-(- OR'^-,R' s -, , Si-^O-SiR' 2-4-0 R' . R" , Li, 
AIR' 2 , Hg-X, T 1 Zz&JctfMg-X, 

frSSIfcrtt, *bTy«3WT<DSESra&*. tuHB73&o 
30. i£ 

[C, Hl4- LX' -R a ] . 

&T*&!K ali-lfnXfi 1 0 «kt)/J^VfiE»T*D. 
RfDMti 

SO3H, COOH, N H2 , OH, CH (R* ) OH, CHO, CN, COC1 
, >s<?>( F, COSH, SH, COOR', SR', SiR' 3 , 

Si4 0R'->,R' Si-e-O-SiR' 2 ^-0R'. R" , Li, 

AIR' 2, Hg-X, T 1 Z2*5<J:tfMg-X, 



(31) #$2 0 0 2-5 0 3 2 0 4 

7;l/^-n7'^;l/^F;l/-^&t), fit 

as: [c„ Ht-3- [x' -R a ] „ «r=&-r*irii^*tifc^yf- A -^* 

31. ^ 

[C„ H l LX' -Aa ] . 

OCT. 

0 > a » 1 0 <fc D /.hSl^S3KT& D , 

0 0 0 0 0 

II II II II II 

0Y, NHY, C-OY, C-NR' Y, C-SY. C-Y, -CR' 2 -0Y, N=Y, -NHCY ttcte 

C=Y, 

yti, *>v^ss. ^^f-h\ mm. tm. tu^^wK, 



R* -OH, R' — N Hz , R* SH, R' CHO, R' CN, R' X, 



(32) 
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R' SiR' i, R' — R* . R' -N-CO, CC 2 H* O -fwH, 
-fC 3 H 6 0>»H, -^C 2 H 4 O -R' , (C 3 H B O ). -R' , 



y ; 1/ ^- n T 7^ ; 1/ T 0 . 



Z It ts 1/ U— h % tc It h U 7 Jl* D7-tf-h^D, ^ L T 
w« 1 J;D^f<^0 2 0 0 &K>^^W®LX*$>%>] 

(a) ^77 7^ httt/f n-7(0«ffi±t^^< tt-o©«v^n 
3g^t£4*3£s ^ [C„ Hl-3- CX' — R. ] m CiC*. R©&*te 

SO3H, COOH, N Hi , OH, CHO, CN, COC1, Ay^f F 
, COSH, SH, COOR' , SR', SiR' 3, 
Sif OR'4-,R' . S i 4-O-S i R' 2-^-OR' , R*, 

Li, AIR' 2 , Hg-X, Tl ZzfcJ^t/Mg-X, 

(b) g&^y^-:/ [C„ H..4-CX' -R a ] ra <t'J>/.£< tt>— r mm 

wit&mtz. s; [c. H..+- ex' -a, 3 „ ^■t^m^ntz 
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32. x£ 

[C„ Hi -3- [X' -A, ] . 

ate 1 0 £D/h£l/^$a?&?K 
A O^-^r it 

0 0 0 0 0 

II II II II II 

0Y, NHY, C-OY, C-NR' Y, C-SY, C-Y, -CR' t -0Y, N=Y, -NHCY tfzii 

C=Y, 

R' -OH, R' -NHz, R' SH, R' CHO, R' CN, R' X, 
R' SiR' , . R' -R' . R ' -N-CO, (C 2 H 4 O^-wH, 
^C 3 H 6 O^-wH, -f-C 2 H 4 O ) w -R' , (C 3 H. O ) w -R' , 

A 

R' *>«ktf R' -N J) , 

O 

R" (47;WD7;V+;k 7;l/tn7'J-;k 7MD^^n7/^;l/$fcli 
7;l/tn77;I/WfeD^ 



(34) ^2 00 2-5 0 3 2 0 4 

g&^y^*.-:/ [c. Hl4- ex' -R a ] m < t &-~D<Dmwum 

mt&. 5$ [Cn Hl^- [X' -A. ] B ^St«$tl/:t/fa-^ 

SOaH, COOH, N Hz , OH, CHO, CN, COC1, CO 
SH. SH, COOR'. SR' , SiR's, Si-^OR'^-.R'a-v, 
S i O — S i R' z -} — OR' , R* , Li, AIR' 2 , Hg-X, Tl 

Z 2 ^tfMg-X, 

33. ^ 

O 
II 

[C„ Ht^-fCNHR' NH 2 ) . 

nltmmv&<0. LtiO. lnJ:?)/J^S[^t), ^LTmtiO. 5 n £ 0 
Mft*ti!>tt< <bt>— oc&aiattSSait*. SC [C. Hl+^COOH) „ 



(35) ffS2 0 0 2-5 0 3 2 0 4 

0 

I! 

[C„ H L +4CNHR' NH 2 ) ■ 

34. ^ 

[C„ Hl"9~ R. 

nteHifcT&D. HiO. I n^'O^^mr^'O, mliO. 5nj:f)/J^^ 

S0 3 H, COOH, NH 2 , OH, CH (R' ) OH, CHO, CN, C0C1 
, A7^ K, COSH, SH, COOR', SR' , SiR's, 

Si-f- OR'-f ,R' Si-FO-SiR' 2 ->OR' , R*, Li, 

AIR' 2 , Hg-X, T 1 Zz&^tfMg-X, 
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35. R.^-OH1r$^ f Lti» h n ^ n A P 4 5 OgiXti^W 

tf-£&&, W5f<«3 4<D73j£o 

36. ^ 

[C„ Hi 9-^-NH s ) » 

/h£t/^T£&£) 

5£8£{b^y ^^.--f^m^tLx [c„ Hl-3-4-nh 2 ) m 

38. fcfofai$y$Ui/T=-^-VZbZ>, M^Jg 3 7 ©7} &o 

39. ^f*^->y^r;V (II) 7^D->7->fh7X;WVt (rb7th'J 
^AJ^) 1 , 4, 8, 1 1, 1 5, 1 8, 2 2, 2 5-t^^7h + >'- 
29H, 3 1 H-7^nS/7-yT-S§, flWcig 3 8 <7}7m> 

Bfitfp ts — & y-r y ^ ~ y o 

41. m^^n^-vTS^, m$v%4 o (omm&M y 

42. SJS{W-'y^;lx (II) -yzuisT-yy- h^X;l/*>^ (fh7thU 
r>A^)^/c«l, 4, 8, 11, 15, 18, 22, 2 5-t^^7h + i/- 
2 9H, 3 1 H-:7£n>'7 7 ->-£2D&, W^4 2^|ffi»-t;yt/f 



(37) W&2 0 0 2-5 0 3 2 0 4 

44. trflEfbSttfc^y^i— 7*^tr«ffio 

46. traifb t£inrci-s i f-3.—-7ff7Zx2*/T— >mm-r y t*& § if* 

S45 ©Wo 

47. m^b^tl/c -TV?- jl - y <0^«ii<D^a £ & 3 ^?L'I4^T^ o T 

KBML ; 
T 

w^b £ n/cf-y ^ i - 7±fc: i^fksnfess e ^^s^ie-g-r s ©tc-h 

49. ttMtf&n&fi>W£V&%, ISa!<35 4 8 CDTa So 

50. -gt^b^nrc^y^^— 7*mwr&xm*mttts, m$m49<Djim 

o 
o 

53. *s-&#pra»WT?a&«, it *i4 8o^o 

54. is-a-Av * vtttas^ffl if ^ 4 8 am m 0 
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56. ^^imm^fsm^ft- bTt-$§, ism 4 8 <d^ 0 

57. m^k^nfc-^-y ^ j.— T'oasfcfcaasuT^s 25^ tn^^H^* 

58. t£-X*flKteT?i&5, If ^5 7<D#Uv-lf-Xo 

59. < fe— o©SJESf**^& < i: €>— o©£/8%lc*g{fc£n«KJ5*tt 

t 

tfx If ^ 5 9 ©75"So 

6i. ^mttznrci-y*x.—7tf&iL&^yb<D&mic%>%, hs^jh 5 9 <w 

o 

63. ^y^Fo^r^ya^TO^ju^^-^LT^-y^i-^c^-g-^ 

64. UV^-tfU- (tFn^f;W 7i/^«T$5, it*S6 3 
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1 9 9 4^1 2ft 8 B&CffiM£*l7c^StbS!^0 8/3 5 2, 4 0 0§ 

nri^^^z^htt^y^aL-^cgBU f«77-i/> Gist, ivw* 
tf?tiT^^777^ MS-Tv^a-^tcgB-r*. ^t»^§-et^b^n/c 

y*7VJl/frK\,Mcm£ZtlX!&Z>m.&faMl£(complex structure) IC ffl-f 

j&mit&rc frfr&y^y*vfr<Dmmic^nm*mx-?%?imm-?%o 

*^(it(fL{flMS*-#>'77^^- (vapor grown carbon fiber) 

t^ns^5^ny©^77^ h&y^yvjMD'ftmicm't&o 

(vermicular carbon deposit) t'$5o : tnt>teg>m%:&MT*&tE?%f)\ 

tC^V>B#^(Dp^S:tfS^^. Baker and Harris, Chemistry and Physics of C 
arbon, Waker and Thrower ed., Vol. 14, 1 9 7 8, p. 8 3 icM^TSStU 
^tia^liiSBf^^i^An^nSo Rodriguez, N., J. Mater. Resea 

rch, V ol. 8, p. 3233 (1993) *ftfc#JHW*l«4»fcffl#A*l 

1 9 7 6*ffc* MMZ (Obelin, A., and Endo, M., J. of Crystal Growth, 



Vol. 3 2 ( 1 9 7 6) , pp. 3 3 5-3 4 9#S8, ^tltt^fiS^JHS^tCia* 
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At! n £ ) & § # — # > y << -7 'J <D»*W * - X A L fc 

n, ^n^jsM^^J;nt^^ft?#*^^y r 7'-r' h (pyrolytically deposited 
graphite) ^i^I^ttl^nttf 9c |^t-^-3-h*tt5C 
ne>-7-r ^y/WiH^o. i ^iu J: D— JKfcKcfiO. 2 — 0. 

1 9 8 3*ftCte. 7^f->h(Tennent)07RH#| f FH4, 6 6 3, 2 3 0^ (c 

t>hO»j:t)/J^^Bi(?), f^Wfct±3 5-7 0 Oty^Xhn-A ( 
0. 0 0 3 5 — 0. 0 7 0 ft) ©7^ 7 V Jl<DA^RXf H&g I, (asgrown 

o 

*mK %>tf z> -gmt-z nrc y^yvjw ? *~-=f- a. - yms-t/ =f - y it 
MmtftvTT$mzftT^z>mm.i]— &yy7-c^~-£te&.w$nz>o 

mmc »-^y7r-<A-a7x^^nt (l/d) #w>&<£&i o 4 
T&D, UfUf 1 0 6 J^±-£&£o £fc jlM^z-r/^-Oit@{i^wyy;l/ 

(D^nX*) t>ttS*HC^:#< x SttC. >1. O/tT&tK f«^IlC«, 5— 7/x 

^'Jo-h^I/ (PAN) ©JIWMPK:«J:oT«ai5tiSo iot, 

# (as made) J li(0*-3i?>'77^^-O^777l' Mtttti^tlt'ifeS^ b 
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—tc «k § must* i-yyy^^ fl^o^SfclSai ft </ \ 

^Vh<O^H#fF^4, 6 6 3, 2 3 O^Cii, ^©^W^-^V^Hft* 

*— 4?^7-rru;i/38<iB«$nT^So rctx.&. znzte. ^yr^c h<om 

h<D^IU#H^5, 1 7 1, 5 6 0f (£ ft«#«K*ffl#*te*g2*An 

-fhrnitm i,mmy ■< y v ^m±.<owmm<o^mi^y -< y v a/W.wp%l < £ & 2 
-3ft(ommTST^2>-t]— &^y yv frmzmznr^Zo ixmmat, 

y^=L— y-?%>v, zn&^(Dc-mtf?(DHffimctt^Tmnmcmw.-£%>& 

IWttttftt>U 0. l 5 «kD^c%v>S*/iSSlt*W 

^-^V^^^U^m^^M^M-r^M^^™^. 1 9 8 8^1^28 
BtBMOX^--r^- (Snyder) t.OT#^tBi^l 4 9,5 7 3^, Rtf 1 9 
8 9^ 1 n 2 8 HttSMOP C TtBMU S 8 9/0 0 3 2 2§ ( r«V7^7" 
U;l/J ) WO 8 9/0 7 1 6 3, Ml 9 8 9^9/3 2 8 BtHMM-fOloy) 5 
<^B#I£mMlg4 1 3,8 3 7^§\ Rtfl 9 9 0^9^ 2 7 BtBMOP C Tffi 
MHU S 9 0/0 5 4 9 8§ ( I"? 7"y /l/lfc^ffcfttf -tOSHffiJ ) WO 9 1/ 

05089, (om^(o^K^r£^n^o £?i i E>te^~?n$>*$£mtmvmg:A 

1 9 9 2^5^22 BtBMO^e-re.^H^dhJM^O 7/887, 3 0 7f 



(42) #^2 0 02-5 0 3 2 04 

;^IB«c^nTfcD, ftietil©! (bird nest) ( TBNJ 

T<,>& ;Xfcj\ HM^ClBICffi^^'J^Wb^t^ (combed yarn) ( l~C Yj ) 

iBm^fRHcMtfTt,^ ; r^}-— y> h (open net) J ( TON J ) 

y^yv >im±<Dy^ h m <D3mi$7 -< y u /utti 2 o# ^ d t^sg 

A'jy^-V (herringbone) ^H^fcO^o £ tl^.^^ -Y'yi'n. 4<— ^ 7 
^7Vfrtm-?Z>o ^77, (Geus) O^I3#S^4, 8 5 5, 0 9 1^ (CtllZ 

*m.mMW*Km&Ati£>tiz>) i»»n»^b^^7^r> 

^-7tem&CDmmy— ^-£#cftLrc(Iijima, Nature 3 5 4 , 5 6, 1 9 9 1 
PJCm^^-r^il^^— flS^g^An^nTl/^ (Weaver, Science 2 6 5 

1994) o y-?j&mvr£*j-#y i-y^^-y&^micWh-v&Zo 

1 9 8 9^5J!3 1 BlcWZtirc^vti-i/- (McCarthy) £ <D*mm$& 

mm3 si, 9 6 7§ (cn^^Mi^^ffl^^^Ati^ti^) tc*±, tj-^v 
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y j y v frvmffittMik'rzxmmzmznTis o > zmz y ^ y u 

M(H 2 SOO^iiiA'j^CKC 1 0 3 )i>^-rz>MitM£mMZ 

/US 9 4/1 0 1 6 8M, mmcDi&SrVs*^-? Z>Mik7 J 7 V fr<D£.f& 
«?tlTV^o M. S. *<7y>A— F (Hoogenvaad) £ (19 94 

$4£S(Metal Catalysts supported on a Novel Carbon Support)j ) f3u 7^7 

^Iwl^nfcW^fet^T. V-yij-iz-t^yf^y^i (McCarthy and Ben 
ding, Polymer Preprints ACS Div. of Polymer Chem. 3 0 ( 1 ) 4 2 0 (1 9 

9 0) ) % mmtm^^mit^ntcmt^mm.^nrc^t^mu-t^rMzm\t 

±m<Dm*R zfm* mmizmm ?nm<):5^ # - & > y * y u ;b*5 * # 
x&to- E^^o^mimsmit^ftrcy^ y u /i^^t&sjt ^ <d*@s^ 
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(modified) 7 4 *ffi#& & C 

0#u 2 nr i/ y -y y v >v*m&t zctv&Zo 

fb^fflu: cfc o ti^tiig^^s cttaoT7^y; iwmii^EW 

Rzfy^yv;\/<Dmmm&mmfcm.mi£&%?j&*mm?&££v&&^ 

^m<omc^i(Dmmtm^t^tir^^y ^ yv ji^mutLrc^m^m 
^jmsttmrnir scrape 

ilillg2ffijfe%dM 

EHte:/U-> 7^7*'J;K 7-f7'J/K fe^tfP E G TIM 



(45) 0 0 2-5 0 3 2 0 4 

03«^H7 T ^y 7^7'J/l/ ^^AT^'>>'jfErfT;l/7 , '^y (bovine ser 
urn albumin) (B S A)©SSi7 , o7^-;l/*If^77T'$S, 
0 4(»7^y *7At»OB S AOi§tH7 , a7>r-/l/^t 

H5ti'J i>>^f>F'J-?-tt7^7'J;V (dendrimeric fibril) £gfi§*r 

'f^y'y^*;l'^ ; E^7^at^77T*fe§o 

i7ttN E - (t e r t -7>^->7j;l/^-;b) -L-U^/OWa^T 

l^t^77T^§c 

H9«r;i/*ytt*x7T^— if (ap) £.fi-tf i ?9hi/jr—& (/so © 

^77T?$5, 

El 1 OttjJ G||i7^'JMffflLtA P£0 G©i^^^ G^Stb 

[ C n HlH" Rm 

Rco#^r{i|5l— T'Sot, 
SOsH, COOH, N Hz , OH, R* CHOH, CHO, CN, C0C1, /\ 
7>TK, COSH, S H, COOR' , S R' , S i R' ,, 

S i -4- OR'^-y R ' 3-y , Si-f O-SiR' 2 ^-OR' . R" , Li, 
AIR' 2 , Hg-X, T 1 Zz&cfctfMg-X, 



(46) #^2 0 0 2-5 0 3 2 0 4 

PTU— ;K £ refill) (T;l/^;I/x— t 1 ^) 
n T ^JlJrfog. fcl&is&uy V —>IV$> 0 , 

J:fc£, 0. 5 /a £9/h£t/\ $?f:L<«0. 1 /icfcO/M^it^ttS^CD^ 

^■g-r ^> o / a. - ytemmmmmmttmnm^m l & v rm^ 
TO— te«»*nfc^-y^rL-^t,«aS*tis 0 emetic 

[Cn H L ~~ ]~ R m 

OCT. n, U rru R*5<fct;^y^^-y^i*^±fB^ilD-r^^^ RO 

M«mL^^ii i:XtiR©^*^^^r»t?*S^^cttc ooh 

[Cn Hl"} - Rm 

OCT, n, L, nu RRtf&tfR' ti±!2fc|BIUS«^b, ^bt^? 



(47) ^8 2002-503204 

[ C„ H t +[ R' -R]„ 

\t^^K>M^^/mmth, 0. 5/i«l;D'J^\ SfSKIi, 0. 1 /i<k 

C 5 &c i± N ^777^b >v v^ffiifi? |WIIS£0^^^^#ffi-r S ( 
x>y> > 'S:0 ^ S^ffi^D^^i:M•r§^Bw^C■O^/^r^i, Urry, Elementary Equilibri 
um Chemistry of Carbon, Wiley, New York 1 9 8 9^#M) o 
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[ Cn HL+A. 

0 0 0 0 0 

II II II II II 

0Y, NHY. C-OY. C-NK'Y, C-SY, C-Y, -CB' , -OY. N=Y, -NHCY Ztzii 
OY, 

r^ym, mm. mw, 5t*u*^h\ a-u=r 

R* -OH, R' -NR' z, R' SH, R' CHO, R' CN, R' X, 
R' N + (R' ) 3 X" , R' SiR' 3, R' Si-f-OR'-)-, R' 3 ., , 
R' Si-(-0-SiR' , R ' -R", R' -N-CO, 

(C a H„ 0 4w H. -4r C 3 H 6 0^-„-H,-(-C 2 H, O) . — R ' , 



(CsHbO.-R* , 



O 




O 



fltwli UD^<*^2 0 0 <£t)'J^ 
0. I ii &0'hZ\s\ $ftL<«0. 0 5 /i«fcD/h£l/>iS&£*W?^5i©J£S 



(49) #£2 0 0 2-5 0 3 2 0 4 



t>l±y^7V Jim±CD?^ (D&mtf? << f V )im&<D'J>%; <t&2~D 

[C. Hl + [R' -r ]. 

[ C„ Hl"HR' - A ]m 

7li5<}:Wtl/WIgttt 0. 5|t«):!3/MK j?$L<S0. I /i «fc 

[C. Hi + [X - R. ]- 

ntiSSSCTfeDs LiiO. lnJ:5/h?^ttT3b!J, m&O. 5 n <fc 0 
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mmmmmm^mmmc^m l * v ^ste^c rem*© ^77^M4t/fa 

y *7 ^r^Xh'J- (Cotton and Wilkinson, Advanced Organic Chemistry) O 

[C, Hl+[X - A. ]. 

OCT. nu n, U a, X&£Zf Alt ±mfemMQ . ^bT^«±|g 

(OlDHlWtP3iit(D^777^ M4tyfa-7©»it^5) cOfb^ 

WAtitfeST b U 7 7X^S e-X^MUTt cfc^o ft#7?&, fcflEfb 
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-gifeMtttthu? % (D ic mT 2> MfSf* t mm £ %> c £ £ o r * - # > 7^^ 

8U©ff£LVMH«IC:fe^-Cttx 5J£ [ C n Hl ~H"C H (R' ) 0 H ]» 

OOTs n, U R* :|3J:tfmfcU:iB5£SMt)T&S) ^WTSfflfigWi. i®^ 

^^yv^o^^^^^^^r^M^^ffiT-eR' c^oHWfa-y 
7 * 7 <j ;i/ 1 m<mi*mm * crafts n/t *-*^7-<^'j * - # > 
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^t?^§o *^§^{«@1ffP^5, 1 1 0, 8 3 3f fe«fctfil5#r^iWO 

93/1984 4mcsEmztiT^z> 0 mm\ikm%\tm\^^T <Dmwr&msR 

t5^t>5Jin&^o X/^7.>e>«(Ebbesen et al., Nature 3 6 7 5 1 9 (1 

994)), frfr%mm(orcib<D¥m* j 3-z-T^z>o 



(53) f#g 2002-503204 

WM&ffilt&<DJCffilC&m'£tir^2> : March, J. P., Advanced Organic Chem 
istry, 3rd Ed., Wiley, New York 1 9 8 5 I House, H., Mordern 

Synthetic Reactions, 2nd Ed., Benjarain/Cummings, Menlo Park, CA 19 7 2 

o 

S 0 3 Xte^MfB^O S Os LTX;l/*>{b"T S C £ fc rTBET&So SJSli 

-C-H + S0 3 > -C-S0 3 H 

2 -C-H + SOs > -C-SOi -C- + H 2 O 

HfiSff'J 1 

£tff L/c 1 ^yff©4>(atlft ; i^mP&Mt&^y^- h^v? (bubbler 
trap) tc^Lfeo KJSS^ttfcTVUriVfcZ 0^77«y^aLti^i 
fr, fLt^3 0 otic mHimSftbTJSeTK^^bfco 



(54) #g 2002-503204 

0°C-e^LT^fi»fiJt#^ffco X;l>*ism (-SOsH) 
^miZO. 1 0 0NON a OHi:OS^yMtbtpH6. OMbt 
00. 1 0 0 N©HClK:<££^^Cj;oT3<#>fc:o 

mm^miium/'um^>hu~^~Rximm.mnm^mm^rc ioo cc © 
^n77X3(D^so 3 2 mmm (50) 

cD^cD7^y;;VX^U-^r7^Xzi^Ati/co ^fi^^fffi (2 Occ) *ELfo 
^^ttS^OpH«{tb^<^§3g. jM-r^^Jc^^Cffi^Lfco 7^7'J 





n m # 




u ft 

flwt. g 


® W 


T° C 


m m 


SMI 


meq/g 


1A 


118-60A 


SMS 


0. 20 


CY 


110 


15 m 


9. 3K 


0. 50 


IB 


118-61A 


ms 


0. 20 


UN 


100 


30 m 


8. 5K 


0.31 


1C 


118-61B 




0. 20 


BN 


65 


15 rn 


4. 2ft 


0.45 


ID 


118-56A 


mm 


1.2 


CY 


50 


10 m 




0. 33 


IE 


118-56B 


mm 


1.0 


CY 


25 


20 m 




0. 40 



1 18-61 BTtt, 4. 2 %©i»ttX;l/*>itii:-g(Lf; (Sf&ffil 
{i 0 . 5 1 meq/ g T*&^ fc) 0 HI* 6 0 A & J; 6 1 A ttX;l/^>^SJC <fc 



(55) 0 0 2-5 0 3 2 0 4 

nm&WM^O^ffilC$Zm-£nr^2> :\Jrry, C, Elementary Equilibrium^ 
hemistry of Carbon, Wiley, New York 1 9 8 9 C 

7 ^ ^ 'J ^7 7 7 ^ h Ocfc 5 1 f It § , "f 

£ ttlilffi £ oi y iy^CDf^m^^-t £ A7a H ~>— h (hexagonal sheet) 

tco z m i#?.W7-f7u /«ffia c , - c 4 mmc l r 

^©Bfi/^KJiStt^KIKF-r^o fct, 7-y 7"'J;miS^TX«^gttHitT 

l o o o °c 

y<7VjU-0 > SJ6tt7 >r yj (RFS) + 2 

CO + C0 2 



(56) $#^2002-503204 
1 0 0 0°C 

RFS + CH 8 =CHCOX > 7^'J/1/-R' COX X = 

-OH, —CI, — NH 2 , -H 

RFS + *S*vW>^ > -7<C7 l )Jls-R' CCOOH) 2 

RFS 4- isTJfZ/ > y^yVJU-CN 

RFS 4- CH 2 =CH-CH, X > 7^7'] JV—R' CH, X 

X = -NH 2 . -OH, -ADyy, 

RFS + Hz O > 7-f7*>J;V=0 (+y^Ktt) 

RFS + CH, =CHCHO > 1 fr-R' CHO (T )V? 

RFS + CH 2 =CH-CN > 14 Zf'JJ^-R' CN 

{BUR' itmitrkmm (tj^jw ^put^*^ m 

mmm 2 

Tt?v Ji^m t mmitm 7 << 7 v ;vmm £<D%.mic&% 
-gmittsnrz 7 * 7 u ^<omm 

nzmmvrco t ^»i7;vnyt* 1 o»^— >*t/ctt, ^oiai% 
3 o o o cic#tfr 3 owmnistco %:<d'&x\ Tfr^sommoyFT*. urn* 

1 0 0*CMftV 1 0 0 0V£T*mf. fLtl 6B#^?#Lfco 
r;Urf>gSt£DTT*M)S (RT) teJ^Lfco ^tiA^, 7^iy©Mf^L 

jV^ym^mit, «JOO. 1 OON(7)NaOH^©SJ!S^pH7. 5 cD^-Si; 

to. i o o n ohci T^rS^-r z>££ic£-i rmm L /Co 

H»]3 



(57) ^2 0 0 2-5 0 3 2 0 4 

r * v ^mtmwtitmy * y y jvmm t <dr&k * % 
mmtmftB t ^mtt 1 o H h -^m^vn o feci ^«±ib¥jhm^ isi c <t 

bfco 

-gm<t-$nrc74 y y /i/®»bs 

#0ttRTJCfettSSJS^ffif«Lfcj(fek > 7U>r>K (MAN) T&tb ^tl 

mtr zvwffrt mmivmy << y y A/mm £ cdsjsic & % 

'gmitsnrc y^yv jv<o$m 
2 5 v<D$m%:mky9 y n-r;i/£o±tcM-r<i i(aotse§5t«i& 

0. 100N©NaOHtOS{Si:0. 1 0 0 N©HCHC<J;5iS5ffll^c<fc-pTj»J 
ae! b /c 0 

T?fcl\ KS*T?^X«5|«MA r Sfe©*-?© 1 0 0 0 o ClC$5lf2>mftMltBNy<f 

y y 3 oogmico^ T 3 % ©¥^iii*%^^/*c 0 ^nvh ^ 7 

i^mt^n^nm 2 : 1 ojrtoc o ^ c o 2 0t«Lfc„ »snfeaffi«* 

a-T/k 7^y;l/T^h\ T * n v % HfcK7l/^yi % 7U;V75X 7'J 
;l/7;I/n-;l/^7c{^Nny v-fkT' U Mtm^iTZ bTigftft:* f Vic 



(58) WpS 2002-503204 

W^SfltJi^O^IKJcSBiKStirv^ : March, Advanced Organic Chemistry 
, 3rd ed . , p 5 4 5 0 

(C-M) ^itSC^^tSo M&ilST, Li, Be. Mg, AK 
1. Fibril (7 4"7»JyU) — H + R — L i > Fibril-Li + RH 

2. Fibril-H + A 1 R 3 > Fibril-A1R 2 + RH 

3. Fibril-H + T1(TFA) 3 > Fibri 1 - T KTF A)* + 

HTF A 

TFAtthU 7/^D7tT- ho HTFASMJ 7)V*uWm.o 



(59) mm. 2002-503204 

4. Pibril-M 4- 0 2 > Fibril-OH + MO M = 

Li, A 1 

H + 

Fibril-M + S > Fibril-SH + M + 

Fibril-M + X 2 > Fibril-X 4- MX X = 

fck m 

Fibril-M + CH 3 ONH, -HC1 >Fibril-NH 2 

4- MOCH 3 

Fibril — Tl(TFA) 2 + NaOH > Fibril-OH 

m m 

Fibril — T1(T F A) 2 + NH 3 OH > Fibril-NH 8 

+ HTF A 

Fibril— TUT F A) 2 + KCNtK^ > Fibril-CN 

+ T1TFA + KTFA 

Fibril-CN + H 2 > Fibril-CH 2 — NH 2 



TT* R T ictfitXl L fc 0 



(60) 2002-503204 

V*yl* ^Mt 5 2 % 5/ U <fc o Tin*. * L T C ©X ^ U Jfc»*> 

*>%3B8KTT?4«FHI»f?bfco %<om^ 7j7V)lt£TJlziymm^u-7 
tfyfrxotp T*mti ttififc: <fc o # IK U fLT7^;^-± T?IB&3fc{b*£*t's 7 

, fUio" h;HSTT*5 O^C-efgjftbfco y^^^Stt, 7^;7*y;l/cD 

ISftfcD I7j< (®g-r^->7j<) 4»t?5&S«JE>0. 1 0 0 N<DEC1 0. 1 0 

ONONaOHT-pH5. 0 OM$7ii^t 3 C £ £ <fc o TiS L fc G 

1 gOC C7^^y;l/^HfilM5 0J;"5tC7j<*fbL. ^LT^n^XncD* 

WtCg^LTCo HT F A fp<D 5 ^ »J t;l/Tl(T F A) 2 © 5 %jStt*^APHBi*^ 
f L t <: ©X7 'J ^i^^&MTT' 6 ^ WLfec SJtSm 

HfiSfflJ 8 
y^7V)\s-0H(DWt 

(o HW^fbfc^^^-r £&Xti:3f&tt) 

n«j 6 -esat t tc y ^ «7 ty * y~ v /kd o . 5 g ^/Mf^t^^:/* > 

cc— P77X3^Lfe 0 77X3^yn- 7V^y7fr£&DffiU ^LTI&SC 

Ma^urco y*7v;i*mmc&-DTftmis, ^ltm e ohtK?^ 

4»OHR7lcWit©«3!p{t?S?K (0. 2 5 2M) t 8 OttSJS^TOHl^i 
s «0. 10 0 NCDN aOHtpH7. 5 <D^£Tii&£?- £ C K «fc o T«l5£ 



(61) 0 0 2-5 0 3 2 0 4 

^fifSffil 9 
7^7'J;l/-NH 2 <Dli 

i g (D $ v tf i±\f7 4 -/ u j^mMM 7(D&? icmm Lfco 74 y u 

NONaOH -r^r^-T § £ £ lc £ o X WfZ. b fc 0 

? 4 7 v jkd?^ 7r4Y (ommte75WMit^(DmMWwm*vsmc-r & Q 

^^rxxit^mmt^^mnm^mir^^yxBc^x$>^^o 

Mz.i£, 7j7v jut 7%u i/7— ymmfoomMfc & o x'gmit-ztiz c ^ 
^T^§ 0 "etifrz, zn^7$uisT-^mmfo7 47v M£2>^?m.<Dm 
fa^cm* ^LMtt^o itmm* 7 4 7v jimm icWATzztim 

$ ^^?m*mfe{k-rz>rc£>ic7 $ u ^y^.i/mmw7 4 7 v ^^m-rz c 
%£'&Bm£'o&mmx&& 0 huz-x, 7^u^r->mmi^7 4 7VMt-m^m 

X&%>o 

mmm 1 o 

7 4 7Vj\s±s\0)#V 7 4 V ^lkX$7 Zui/T -yco^m 

74 7v;i±izmM^m?%<Dicftfi£L^it^mz, ^777^ h stent)- 



(62) WB. 2002-503204 

;l/#vi4?'J7-ryy, n/Vl/h (II) 7^Di/7-yf/ci^'J^i.7^n 

— fiatc *m.<D&m (.mz&M) m(aot7^o~>7-y (p c ) a^e> 

g/VW; (ID yzvii/T— > 

Z<Dtc&biatus%;\sh (II) ffifot>mfcM-?Z>o Co" -r^-V^ZOOLiV^- 
><Wfc>?MCSJ&"Z?#So ^n*^. Co ++ <<*>l&, mT (pendant) ti A/^Z/fk 

c o (id p c ttW&ffc^WfcKffcsnrc oOidpcic 

oT, - n f y^iHfu?0»* 7 ^ 7 'J ;H@t L o ^ <3 

fOliDlt § Effi^ « T ^ / tf U U > fT" ^ > (IT NHaX 

^;i/*7Mf'J^y (SH) , x«\ — 7a«^r^y-xtin°U^;i/-^^ 

stf/l^-f V V&TclZy&U^T— ><DU— 7*-f y*f&M. (loadingc apacityl 



(63) # B. 2002-503204 

ittox&mm mi 4ow>^xhn-A) frsmttbfco wet*, y 
<< rv jwmmmte 2 5 0mVgt^o, a^n-^v o . 3 ^ u 

MS t MUlclsif z> zkttiKrofejtttH <fc o b fc Q 

y^yVJVX^V^mW^M^ (U-V ><? 7Uy?— (Waring blender)) 
U fLTn-f-fy^fMi$L/c 0 fetfUi^ffcb&<&ofcf£fc:x^ 

O-f-f ^ 169-11-12.-14 19-1 (^U I#M 

m^&ttvrc<D"e. jEmicmm^mib^ctt>mv^^rc 0 mmi 68-1 

Tb7M#^;l/7-f'J> MCo7^n->r-V (tf 

tl^tU 16 9-18 Rtf- 1 9 - 2 ) o 

mmt&svmu (pHi i~i 2) ^^-r^x^u^is^^ti o >^fec»« 
»w*nsci:*^bT^co ^^^itJSii^^bTpH?. 5*&m? 

53a*flNaOH©£»S£J:oT«!l3£bfco »St4K 1 g ii ?) 1 . lOmeqCD 
n— 7*-f *tll*&;\/7 4 V> 1 gMaDO. 2 7 5raeqtcHb^o/c 

o 
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Ml 















C ~7~ 4 




meq/g 




Hi* 


■ # 




11(g) 




g/g b m 


ffi 


10A 


169- 


•11 


TCAPorph 


19. 6mg 


Acet 


0. I8g/g 




na 


10B 


169- 


12 


TCAPorph 


33. 3mg 


H 2 0 


0. 11 




na 


10c 


169- 


14 


DiLiPhth 


119. Omg 


Acet 


0. 170 


Li 


na 


10D 


169- 


191 


CoPhth 


250. Omg 


Pyr 


0. 187 


Co 


0. 335(cal) 


10E 


169- 


18 


TCAPorph 


1. OOg 


Acet 


0. 205 




1. 10(T) 


10F 


169- 


•19-2 


CoPhth 


1. 40g 


Pyr 


0. 172 


Co 


0. 303 (cal) 



TCAPorph «\ fb7*;^yi^7^ V VPfeSo 
(cal) tt. WrWT*&*o 

D i L i P h t hit. — V f ")A7^nv / 7->'TS?i 0 
CoPhthti, U/Vlh (II) 7$ui/7—>X*$>Z>o 

(D a, ffim?&%o 

#L<Dmmm 1 1 fc^m 2 a 2 7 ^ □ ^r- y 

iiij 1 

(ID 7 ^ n ~>7 - > f h 7 yiotf 
ic & o T * filffc: ?n/c7^7'J;l/ 



(65) 2002-503204 
2mg©n<y^/l/ (II) 7^0'>7-yfh7X;l/*y» (0^ ^Aifi) * 
UyU'yf;KiDdH 2 OOcfTM. ZragO^U— > 7 7 V )l<£M&ls fc 0 

y^yv uyy >y h;vo d h 2 o-e 3 hk uuu y wkom e o 

3 0, fbt 1 5'J'J7 h;KDCH 2 Cl 2 -Z?3IU^U f LtMTT^iU/co 

fbL/co 0. 5 mg©7 ^ 7 'J ;^ 2 5 0 -7^ ^ D U 7 h ;KD d H 2 0 ©ff tli 

5 0 V-f ^D'Jy h )1>(D 0 . 0 5 MO h U X (Tris) (pH=8. 0) ©4>JC® 
JS^^ ; ebT|W|C^rS4'TO< o/c0. 6mMO+N- ^US/V (thermolysin 

^L/T4°C Bftfr Be L fc 0 ^n*^. 7^7*U;l/^ 1 ^ l> U >y h;KD25m 
MOh'JX (pH=8) T3»U f LT4 OmMOhDXi: 1 OmMOCaCh * 

Ci:T^46fc 0 ^U^yttllFAGLA (N- (3- [2-^U;l/] 7^ 

-3 i om" cm" (Qmft&&*&^wy£m{&T*mz?<t^*£ti£?Zo z<d 

fcfoVtcVXDT vk>CWK2kflrl* pH7 . 5 © % 40mM<DhUX, 1 0mM<DCaCl 
2 :fc<fctf 1 . 7 5 MON a C 1 X^^fc 0 fcfoli U'JU >y b/KD7ti*<D^T\ 
5 v-T^o U >y h)l/©FA G L AX h >y (d H 2 0^3 0 %DM FOtfc 

CD2 5. 5mM) ^ U 'J 'J 7 h;l/©7>yfe^li^® 1 0 jigiDt-t'J 
7sC7V)l/tm-&?Z>ZL ^UicfcoTfTo/co 3 4 5 nmtc43^-5^JS{gT^r 1 

o^ian-tjfcs^iffljtaSJcfeor*— ^-ufeo ^n*^ B*iStefi (/im/ 
«-3 i om"' cm" 1 (omt^^m^xmmnm-h^wm^rco y^yy 

;H g MS D U ^yoffite o . 6i/i -t;i/T^o Tc 0 

nflfigu 1 2 

1, 4, 8, 1 1, 1 5, 1 8, 2 2, 2 5-^^h^> 



(66) 0 0 2-5 0 3 2 0 4 

-2 9H, 3 1H-7 Zui/T—XOmM 
cfc o TBftiffcS *i/c 7^/'J ;l/ 
1 5ij y , y h;K7)CHCl3<E>4>-£:\ 3mg<Dl, 4, 8, 11, 15, 18, 2 2 
, 2 5-t^^7h^~>-2 9H, 3 1H-7^n^>7-yi:, 5. 3mgO:/U 

o 

c ti ^ ^ o ->7- ^mmw7 -< 7 v j\/(D_t.\c*3~ — ■=& u ^ > *mmm 3 4 <D73 

atc^oT^tCcfcoTllI^kL/co 7^7VJV1 g^DOfStt^-^Uyy© 

J<I»|J 1 3 

-9-— *y yy*^co±tcisi^b^nTt/^ 

7 ^ p >>7->ii^7 7 U 

T £ - A ffigg^^ 
+>--^e y s/ yt>^(D±i f cm^it^tir^^ 7 Z u ^y-^mmfo7 j 7 y 

« 1 0 [iU(D7 J 7V )Vmfeit^~^V isl/*^ &ffim^>l(Drp-£ 8 OmMO 
L 

-Z-Aspt22 OmMOL-P h e o M e £r*g£-T§ £ ttCcfcoTtf o/c 0 £ 
Z-A s p-P h e oMe&iM»J^-r§/cA6k:HP L Clc£-?T%km 

mffi,M*(Di&mm*) U •> A- 5 ^ M»J:5y777^h 
Oilk{Cit§^ii:LT«> ^©fe©*^tf^nS : R.N. Smith, Quarterly 
Review 1 3 , 2 8 7 (1 9 5 9) ; M.J.D. Low, Chem. Rev. 6 0 , 2 6 7 (1 

9 6 0) o-jftte, i>r>ii (^RB"9--r hfes^-rs) Wi^nt^;i/>fv 



(67) 4$£ 2002-503204 

mmvmmc ^«o±t7^ ^u;i/77U^a^ ^LTMJHtiibfco 

^tlfr^K 7^yjMlI{a^TMU ftt 5 " m^T 5 1 0 0°Ctr— Ift 

#;l/#>^gfcj\ -9->7°;l/^:WJ(D0. 1 0 0 NON a 0 H fcRfS^^ ^ 
ITO. 100N<DHCl(aotpH7. 5 T^^f S C £ J; o 



tin 



(68) 1#g2 0 0 2-5 0 3 2 0 4 

M & g 



Rec M, 

Ex. RUN # 7 4 7>)/V NaC10 8 cc H 2 S0 4 l^fiKh) flfcfr pH 
meq/g 

11A 168-30 10.0 8.68 450 24 5.7 

10. 0 0. 78 

11B 168-36 12.0 13.9 600 24 5.9 

13. 7 0. 75 



nmmi 5 

^nco< # ©sits y^x^<Dfpx\ t£ <omwt tcfco-cx^iHtL 
ko^s^m^* < , Ma*^ 7 0 °c*MZ-rcmzmmm<Dm. n^mtmm l 

^100 °ct*- mn& bfco ^ -< u /KD-gpowa^siip© 0 . 1 0 0 n <d 

NaOHi:gJS2^ ftt 0. 1 0 0 NcDHC 1 t^SligtCioT*;^ 

o. iii%(cfc'^t, ^ u>**-o4>^*^ 2 sc^ic 



in 



(69) #g 2002-503204 

g cc COOH BSCA, it% 

ex. 74iu m mmm &&x mm mmm* meq/ g c o 

H a 0 

12A 1(BN) 300 70S! MM. 24 hr 0 <0. 1 98 2 
P 

12B 1(BN) 300 15 MM 48 <5K <0. 1 ftffiitir 

P 

12C 20(BN) 1.0 1 70 MM 7 25K 0.8 ftffiitir 

G 

12D 48(BN) 1.0 1 70 Mffi 7 20X 0.9 ftfcik^ 

G 

. , HNOs /H 2 S 0 4 „ . . KT _ NaS 2 04 _ . . ^ T „ 
Fib Fib— N0 2 Fib-NH 2 

7 4 - t 4 R Xf 4 * Z n v h y j - 3 ^WL^m^iMt £ 

o 

i 6 



(70) 1#g 2002-503204 

7j< (1. 6ml) tmm(.0. 8ml)CO^(Oy^yV^ (7 Omg) 
(0°C) « (0. 4ral) £»Lfc 0 il(DSiS^^0 o CTl 5^W# 
U ^T^Cl«»L7c 0 mm (0. 4 ml) (0. 4m) <DM^ 

M^£U ^LT-7^yj;l/^7i<T7^ (x 5) Lfc Q StSlfc* 1 0 
hU^A-^M (X3) U ^LT7jc»7# (xs) Ltim7-f7U;b^ 

7k (3ml) ^kmtT^^-^L. (2ml) <D*Oftm7^y;^«tlt . 
, Ofem^ithU')/. (2 0 Omg) ^3[HltCt3^Tj!jP^7co COKfSjg 
^»^T5^Jf#U fLTl 0 0°C^lB#^if^L/co MPHfltU 0 
°C&C^£PU fbtpH« (pH4) ^HSiJLtco ISt'-iSlLm 

mm<W}ttmmu 7j< (x 1 o) „ *$y-ji (xs) -r^u fttiMi 

£<dt^; Wt^b^ tire y >r 7 V frm&mt zrc&ic. y^y v ;v K x ? 

-rV >y is a. (horserad ish) 1/ 7~^ts v 7° V y 7~£-&fc 0 s£ftfr z> % 

c (D h r p * ts y v y 7% nrz r ^ / y -< y u ;V£**jtimcM#T l tc 0 mffi<o 
y^yvfr^oiwrntDm 1 5mm&vrc 0 ^<ommvmm^^y^y 

H R P 

H 2 O* + ABTS CMS) 2H S O + £j&$J GUfe) 

SS^tiF i b-NHztc^^nfcHR PAMM^^t5fc:oT^^n^S$? 

(B po) ©J; a & 7^*;V»J^ tt*-^yty f a-7t«7;i/ 

^-frmS'gv^zztmm^rco & rch 2 oh cct> Rt±*k*, t 



(71) &S2 0 0 2-5 0 3 2 0 4 

^ft/l/^SiJ^lciP*, fUtl?i6 0°C~^9 0 "C^p^iT&o #£L^7' 

^yt/fa-^WL^iLT, 5£ (R) OHO 

Ottffflt'f§o etui— iQtfjj— X^i-S^JL— ~7\z.m&-?2>Z- hJkTimti& 

mmmi 7 

r ;i/ n - ;n§r b * n ft y ^ a. - y <d mm. 

0. 2 7 7 gO*-^>t/fa-^MeOHOtft/n-7Sfi!![ISl% 
mmVTftWLl£'&rco 0. l 2 6gOBPO^SMPA, fLTiSS%6 0t 
K±lf . ^ L TiiAD© 0. 1 2 8 g O B P O %hUX-fc 0 6 0 °C T*M»C 4 5 

0. 1 2 9 gMB PO»P£?tV\ *LTii^»3&6 0X?fclMlC3 0# 
fS-p/co 4«I±Tllb, ^LTMeOH^E tOHT»itU 
T 9 0 °CO^-— ^V-e^b/co 0. 2 8 5 g T&o fc G ESC A^flrfci: 

2. 5^%<OiitM^L^ ciniCit^T. BPOiLt'MeOH«I 

at Lfc^sascs-eti o . 74 m=¥-%T*%>-o rc 0 

mmm 1 8 

0. 1 g©*-r/t/f a-7i:> 0. 5g£>BPO£. lOg^U (X 

^ bvy y 3— iooo) (peg-iooo) *m&-em& 



(72) Wm 2002-503204 

^flSffU 1 9 

p e Gt'iffii?nfcij-#yt/f 

-7lc PEG CD J; 5 U =fr-*l|ig^$^« fc#^#SHS^*ffiT*-&« 

cttfu^zctmmLrco ^y^^-^^s^PEGo^^^ii^ 
p_E_Gjii^2vZi! zk£ «fc £ $ ->ifajt r g >(o$mm^(omrf 

cfc o T, 7 -f 7 U ;K ffi3RKifilft{fc7 7 V /k Rt>* P E G »7 -r :/ U 
pH7. 0<D5 OnlKOM* 1 ; ^i^flffi^tf) 0. 1 mg/mlOX h >y 

MtAn/to HCtg«K4»©*^lfo»7;l/:/'5>' ( B S A) (DO. 2mg/mltD 
7§?&<7} 1 0 0 \i 1 %£^tc. R.Xf3"D<omm^Lf : 7>'>KtaXrzo 

U ■?• LT 1 0frmiC3 0»f7^XL^f.3 O^W y*a^-Hfc 
o #r<DW*38iMK:*^tr7^^U;I/*^(lU f bt±I^ iai(07U3 
— h^ffLV^lC^U ; eLT5^n(Micro)BCA7 P Df^>77-fe'l' (tfT 
X (Pierce) ) btt^ >/^»5«fc:o^T##r Lfco ±Jg»04'K:5S 

o fco P E GfiifP^ ^ 7 U ;l/-e&£gp© B S A ^±^^04«tc^o 7c^\ M®m 

ttBRnaai?i8{b*n/*c7-r ;k mmiti^S'C A,*&m upe g^o 

TttflfliSnfe7-r^U;K Rtf N H S X7f;^ 7 ^'J > J; o t P EGT'lf 



(73) #S2 0 0 2-5 0 3 2 0 4 

mt£nrcm&mmmik7 4 7v>i'(Dxhy?ftwm*, pH7. o, somuvm 

04>©/3-^^ h^nyu > (jSLG) ©0. 2mg/ml0?§r^ l 0 0 
L GteNH S:nX 7^1/0} h^ILTP E G <£ o rmm^tifcy -< yj 

ltp EGic^^rmm^nrcy^yvMi 1 . omg/micDgkm^^yu^ 

<7)l^;Wc£>(^T/3 L GOfffr/Bt (1^10%) (DlS'&^U f bttotfg 
SS^ti £*1 £ 7 ^ 7~V ;l/<7) 0 . 0 1 mg/ml ^ £ tlTCo 



(74) 



#'J7- S i R' 3 
H 2 N-R 



C 1 - S i R 3 
HO-R-OH. 

Rkmi^/k 

T^;l/^;K CH 2 0- 
H 2 N — R — N Ha 

x-r-y, R^r^^i/^; 
XliOHXttNm ; 
YttSH, CNNC = C\ 



R- 



S i R 3 
HO- 



H 2 N- 



Y- 



?#g2 002-503204 

zy^yM 
yyuy^y 

xfl/y^'jD-;K PEG. 
^v^aiU HJ F-/K 
ex-7i/- 7UA 
jLj-isyi/T^. y, 
^) nL^-\yyr ^.y 
tfVT^yr^ h\ 



^m^^ym^r^^-^x^r^yr^xv-Mtxitr^yit-r^rcib 



;l (CD I) ^Mffl-T^), H. A. X£v/7°<£>7ar£ (H.A. Staab, Angew. Chem 
. Internat. Edit., (1)3 5 1 (1 9 6 2)) I te&ZfT^ FittDTclsbCDtul 

tfymttfemt-tzrcisbicN-^ hu^yxyyy^c^ F (nhs) ;H£ffl-f£ 

Ty&~yyt>(Dj]& (Anderson, et al.. J. Amer. Chem. Soc, 8 6. 1 8 

39 (1 9 6 4)) mmznrco 

mmm 2 0 



(75) 9#S 2002-503204 

N, N' -^l/^'-^W^ffV-;!/ 

»l/ccd i (Ditmmmmtmr&'?2mr3fcifc-£&rco commie co 2 
Lxfcfo%8 ow4mmmwt^fco n-r^u-^^ iRitiSiWT^o 

1. R-COOH+ I m-CO- I m- — >R- CO- I m+H I m+C O* , 

I mte-r^VJ 

H I m«-T5^V— ;l/Tfe^o 

NaOE t 

2. R-CO-Im + R'OH > R-CO-OR' +HIm 

T l~2Btr^fS^^fco MJSt^iWT^ofco ^iS^OiiDT^^ : 

3. R-CO-Im+R' NH 2 > R-CO-NHR + H Im 

is V Mt 

R-COOH + C 1 -S i R' 3 > R-CO- S i R' 3 +HC 1 

MiiitrMo^Tf-i, i, i-e^n^^y (DABCO) 

x y m~?t;mitz ntc 7 -< 7 v ^ 
mmm i -emm^tc £ ? &r u ~^7.^^ym.it-Ammw^^.m t ^^rc^c 

^g.lCfcfo-?2>Zt-tf~el*:2>o X;l/*>S?3rL i A 1 H<l/:tth'j7x-;l/^X 
7 * y t 3 ^WUVmSltK &-?T*)\sJ37Z yKMft-t^ £ £ (March 
, J. P., p. l l 07) o ^n«^7c, i/"7;l/^;l/x-r;l/ i: ©SfSta o T X 



(76) WB. 2002-503204 

Fibril-S0 3 H+R-O-R > Fibril-S0 2 OR + ROH 

N-fc Fp^->x^->y^^ if 

1. R-COOH + NHS +carbodimide > R-CONHS + 

2. R-CONHS + R' NH? > R-CO-MHR' 



£tlfe#lK (biotinylated substance) ©fc&OHffcffitt^f gt-r&o 

0. 5mg<DNH S-:nX7^b 7^7 1( J;1/^ 5mM(D^t h 'J7Alil ( 
pH7. 1) ^X^XlM^^XTco 2 0 0 /*1£>X h\s7bTW 

ymm (mw&m&p<Di. 5m g ) fc^yy/wcjganu fbtri^ 

icBfcjfLfc : 5 mMCDfili?"^ h U ^ A (pH 7. 1). PBS (0. lMOJBIt 

TM 

h 'J 0. 1 5 MON aCK pH7. 4) , ORIGEN 7vk<<m 

Wl (IGEN, Inc., Gaithersburg, MD) 4o<fctfPBS 0 X h h T tf 5?y7-f 7 



(77) #^2 0 0 2-5 0 3 2 0 4 

2. 2 5mg©NHS-iXf/l/ 7-f 5 0 0 1® 5mM«Dj^^ h U 

(pH7. 1) (0*^4 0^M1L> * bT±tB»%»Tfe 0 
:7^7*U;l/^5 0 0 /il©5mM©«^HJ^l41M (pH7. 1) ©^TJ-g 
f LT2mg(D7e>>> 0>^V. A-9 3 9 0) %$ft5iCg 

< o rcT e ^viStto 3 0 0 /i i^p^rc 0 c ori-B^MgT 2 b# 

U;l/^lml0 5mMtD^|^hU^A^ffi^ (pH7. 1) TMIsk fLTPBS 

^^^*U;l/ti, 1. 1 mgONH S-aiX7^;V 7^7'J;P (7lf 
ffi?S(pH7. 1 ) *tO< o7c 1 . 0 6nHO h >J ^>M©2 0 0 /i 1 i:* 

rJi-aLv 5^rai5rtg^Js<i^jc«koT«Bfi^tL/'co ^-n^e> 

T3lEtfftffU ^LTlflc07ci6tC4 0 0 /i l©I^C««fc©4ifcS&}HL;te 0 

H»0 2 2 

7 7 V Jls±<D h V 7is>(DBm?%&m(DMl& 
h U y->VttSS L-BAPNA (Na W-f ;!/- L — T/l^— >— p - 

^^ttibfco £<DfcJfccr>rclb<DTv-k^Mffim£. 0. 0 5MOh'J^ 0 
. 02M£>CaCL, pH8. 2 T&ofto RfSti 1 mlcD?g§£<Dif T\ 5/zlOL- 
BAPNA7b7^Sl (He 04>©3 7 %DMS 0<D*£>5 OmM) tTy-t^C 

l«imi*©i o~2 5 ix g<Dh'J7^» 7^7'J/l/^t§<:i:lc e !:o 

«W*£i^L/ch 'J7^>y :7^r:7"i;;Wco^T&. l 3 /ig07-r 7" 

V J\s% K> 5 . 2 4/i M/#T & o Tco 21 <D*£JH&, T >y •b^ftftTT 1 M MO h U 



(78) #82002-503204 

£o ^ot, yjfVfri g^D«hU7^y©itt8. 3/i^e;i/ (x& l 

9 5mg) ~Cfa-z>fc 0 

mMM2 3 

I«I»J2 7 (TIB) (Cgg^^tLTt/^^^tCJi^U^^r^-V^^^fiitfli^J; 
oT^igS'nTcT'^y A-^yf/f ^-7 (CN) ©0. 112g£\ 5 0 
mM©EDTA^ttt§pH8. 0<D0. 0 5M«t h >;7i«IffiI©2 0 
mlOff^.M^-firTCo L(Dli^7*7yy ^(Branson) 4 5 0 7<y b 7°P- 
■/^j&igg-? 5 ^S^MH ITCN £tt^£ -^r/co f# 5, nfcl^»3- < 
flIT&o/co .«#IC»^^r;l-r3>^3 0^#jAA,7c o 5 Omg 

. mmmx* zm, vnk-eim. ^lt&^e t owxzmmi^ ^o^r* 
t^ratca-^VT 5 5 %(Dm<tmx$>-Drc 0 

tt— ;Wb^tl7c±y^oL— 1 OmgOM^l OmlCDD I 7j<©^^@^ 
fLTO. 4 5 ^m^T^n^MTililLT^xyl/h^^y h 

HfiSff'J 2 4 

^*-M&m £ n/t * - si? >-r y ^ a - 7^Mffi^ *g-& 

^fSCT^^z/Ji— tf;l/(Alfa/Aesar)) 2cmx 0. 8cra^. lg|3<D3 0%5! 



(79) f$S2 0 0 2-5 0 3 2 0 4 

mt\^te \ MOW^T'-O. 3 5V vs. Ag/AgC 1^6 1 

. 4 5V vs. A g/A g C 1 ^TtDl^TII^W^tf^^-^fco ^tl*^, 
m-T^->7j<T^(/\ ^LT^L/co AtTO4O©0. 5craXO. 8chic7>Jn 

TJl3yV3 Oftffi^—is-t&C tte£-3TWMMitLrcm7kE t OH<7) l 0 
ml^. 2 00#^Xit<7>g-^cA*l7Co —DCDmcDfplCl emgCD^X—jVmmC 
N (CN/SH) £2/+<DAu^ L-TfteTaOilO^tC 1 ft(DA u £ N 

A/ffim&**D< § fcfe tiffl bftif i/>'>7 5 via c n o i omg&mm-git 

Z L T^£P b fc£g^ig?S<D t£ 1 B#P B ^ AtX/io R T T? 7 2 BtP^S L 7c 

o «fr£AuM^£:IfcDtbU EtOHt30^U g^^U ^LT{£M 

ili (SEM) (a^tilLTlffilOC NtD^ift^M^rco 4 0, 0 0 0 
XTOWC N/S HtC^|^n7cOT±^^^tl7cC NCD#ffi^L7c^\ 

c n/^\y^iyT^y\zm^nrckumuu^t c N^ffi^^n^^o7c 0 

^j&B^'J 2 5 

r$y7^7';MHMii 3tct otsil/co ^nfrp>, 75/7^7'j 

;V(62. 2mg) WtbU^AW (5mK pH7. 27?5raM) O^"^ 

^WLrco coy^yv Jimmmc^ x;i/*x^>>^vvi/-4- (n--=t 
l^T 5 v'^n^+r-^- 1 -±)>\/tf^iyU— h (SMCC ; 28. 8 

mg. 0. 6 6 ^U-t/l/ : IfTX. MiNo. 2 2 3 6 0) ZtiUX-fCo <KDKf&m 

my*?*) frttmm l fc c c ^^«±Tomf*@^t:« v u-r ^ k y ^ y 

M-SMCC, 4- [p-TW5F7x-;I/] mmXtis^B. (S 
MPB] , X;b*-SMP B, m-7W5 F^^;l/-N-HFn^>7^^ 



(80) 2002-503204 
y^5HxXf;I/ [MB S3 , XM-MBS, ^f*) ^-f^U/Wi* IrJU^S 

m mmmi 3) t>^m^nrcr^yy^yv^im^rcm^aty^yv;v 
^/y^yv^mmhrcm^c^y^yvjvi g^Do. 8 7 5m g TSo/c 0 

1166011 2 6 

>^#W««0. 7 5meq/gT^o/co iMItlt h;l/xyWLT 
(#?S6 0 0) fcttigfc LTO^ION a O E t ^fcotgfS^ 

T 1 0 ovr^mLfco 

mmm 2 7 

ti ^ym^mt^ntcy 4 7v>\s (1 77-04 1 - 1 ) 

*^©75 K/7^>§iW<DSSBi 
•fe^AX h y/^— (serum stopper) ?kWm b 1 0 OmKD R B 77X3^f 
ti#L&#*£>2 OrnKDmykiSX^y-Zsomc, 0. 2 4 2 gO, litltift: 
?nfc7^7*'J;l/ (0. 6 2meq/g) *»M£-&fc 0 2 0 ^/1/»J<D N - H 

Kn^>x^^5K (o. 2 9 9 g ) ma^mm^^rco znicm^r, 2 

0 {g^Jimmv 1 - 2 - ( 3 5 y y°u MM ■tiA,&i?'( 5 

F(EDAC) (0. 5 1 0 g ) fcita * , * Lt»^Ifit' 2 B^MM L fc 0 



(81) 0 0 2-5 0 3 2 0 4 

M e 0H« U ^LTO. 4 5 f* U X/l/* Lfc 0 M§I±TIII 
^MtCM eOH»U fLTl«Iifi"F«^^<i5:§lt- 
?T o/co NHS Tig'&fb^ftfcM:?^ y'J;KDi|X*(iSi^n/: 6 %i^»t<:« 
1 0 

1 0 0^il£Dxf^7$y (en) 1 OmlOO. 2M<DNaHCO 3 0)I 

'«©4>^ftn^fco m^mcomm (hoa C ) ^p^T P H^8 5fi<tcii^L/c 
o $&l<jwl&^£>, NHs-efeWEitztircMity^yvjv (o. 3 1 o g ) 

£rftn;t, LT 1 BtF^SJS^-efco itJjn0 3 OO^lOe nfc3 0 0 /ilOHOA 
c 1 0 ftmrljnx. fc 0 0 . 4 >j3lT?iZijl U NaH 

COslIE 1 %OHC K D l7k4o£tfE t o H-aimc?ftifL/co 

iStC^oTjSiiy^^tcMLrc (1 77-046-1) 0 

COT^yity^fV^CG F/NH 2 )(D±tC#^E-r^NC»«^»fb^^/c 
&MCE S C A^Hto/Co 1 7 7-0 4 6-lOESCAMttO. 9 0JgC^%CD 
N^Lfc (1 7 7-0 5 9) 0 ££>^ £CDN<D£fft/ctf©S*\ T tHzSs7 

£ 3 *f J£ >y 7 JfiS*e-&*^/S*r £ ft a6 v # 7 n ^ z/XT for t F h <D 

mmfoic£-?rmmfo%:£.f&Lrc 0 EscAMa^fcfii^o. 9111c 

1. 6 8^%OF^bfCo CtltiO. 3 4M : ?%<DN^r^yft7 
y V }l±(Dlx.m j &<Dm--T L T#&-r £ £ O/SIRfc: & 3 (^v^7;Vt 
P^yX7;I/ftK^»3 50©F) o 0. 4 5^%©N®l/^;l/^N© 
£ (Mc «fc o T^±SJS^:? I £ ^£ ft 5 & 3 5 o ftfc 

ttNHS T?i£tt{fcSft;te ;WC cfc&N L 

E SCAf-^*^ItB?n/cli75ytLt#&tS0. 3 4Hf%ON 

£<fcoT^£^:£&M®£ftT^££>T'&3-5o 

<, ^/-SIl/'cl, 6-^75ys*U-> (^6{@0'J>^7-) £r^JBL 



(82) 



2002-503204 



mm 2 8 



(DT^/m &<D'P%;< £*> lOtt t -B o c^S B Z <D& 5 £-^T{£M 

m P * rf A -b ^ A PBM #> T & § ft » b Tcffi&iS'y X atiM4-<D f 

l g ^:/U;l^Atu ^LT^^oD^^y^Mtlofco 

N-^/i^e/i^U y (7 5 8 /xU 7^'J^e/i/) £2jd*.. coSIi^^^o 

IM:TOMfco ^tlfr^ ^V7f;^no,W-h (9 1 5 /iL 7 5'J€ 

f«CN-boc-l, 6-^7$/^U->iS»il (1. 94g, 7. 7 
S 1 ;^) %$?*nn**:/ (lOmL) tlNCNaOH (lOmL) ©|HK:#E 

;U7-;l/^yh^IbtIlU fbTN-^f)l/WJ> (7 5 8 ^L 
;* * y -;k Rtf * P * # VT-JfUcj^ L fc 0 



(83) #g 2002-503204 

iVfri/tru u * $ >\ — jW zk, 0 . 1 M KNaOH, RWk~£MlcWt 

if (hrp ; 5mg, tfrx) fcSJS^fco -7*7V>UZl%rc< 

foftuic&^r') o m£2mmi&ic w^^mm^ pH4. 4, ©^h 2 
o 2 /a b t sKx^rmm^^vrco 1 o^rt^^^fe^n. 

fcfc#jR©#£j£ati* L fc 0 pTO? 7 U ;!/ (?£ttH R P V9BMtEtlX^S 0 , * b 

9 

aSiCZl^WBPW^Oimfi**^*^ S C AIC£D, C\ CX N N 



& m g t m 



(84) #§2 00 2-5 03 2 04 

BSCA # *f. OR fl 
S C NO Si P 



98.5 



ftlMHft -COOH, C=0, C-OH 92.4 - 7.6 

H 2 N-C 2 H4-NH 2 -C0NHC 3 H4NH 2 ~ 99.10 0.90 — 

-C0NHC 8 H<N=0C 6 F 5 - 97.41 0.91 — -- 1.68 

mmm 3 0 

*f«m^OSTSO#A*St^b^:o &Sft%ESCAtJ:or, C, O, N, 
S i& £ F <DM#* > T#«t b fc 0 

Ml 



k m & m t s 



CFaCH 2 0H 
PolyBG-600 
H0-C 2 H<-SH 
Cl-SiBt a 



-C00CH 2 CF3 
CO-(OC 2 H,0-)H 
-CO0C 2 H4SH 
-COSiEt 3 



(85) #120 0 2-50 3 2 04 

bsca # m, m =f % 

S C N 0 Si F 

NOT ANALYZED 
NOT ANALYZED 



mMW\3 1 

ti M ^MVgmt ~£ fifty -<yv t> (D 

1 0 0ml<D^L/g7^Xr3c7)4 , "e 1 OgON, N- v^^loi^y— ;l/T^> ( 
8 5. S^'j^l/) 1 0mKDM7k*$ y-Jltm^Lfco ^tlfrib, 2 0 g <D 
3^{fc:n=M/ (1 2 7. 9 5 = ^;!/) £ 1 0mlOto7j<^^y-;l/CD^^tf 

7. 7 ^U^t/) #^#£>*lfco 



nmZm^rz2 5ml(Dy ^ - F^WheatonM^ITr^V^lx—;/ a y /W 



(86) W$t 2002-503204 

T)\s(D$*T\ 10 0 mgC03£*i£ 7^^'J;V C7 7 U ;1/ 1 g ^ D ^ 0 
. 7 ^e;l/CD C O O H) ^2 mKDftfck^y f-)l/*;L/A7 ^ K U lL <DM 

6 o fmm^mmm l /c 0 ^ £ tc 2 mi © yy f)i/*;n.7 ^ f\ 39 mg© 
^f;v-7?y tr Vi?> (0. 3 1 6 Rxf5 0 niw^yfuiz 

tltiJltfi/^B. F (0. 3 1 6 J&S^WT/l/fcip^feo CcDSJ^rg 

v^F (0. 3 1 6ml) *;^TMC1}U7L. * LTSJ£^— Hfeff o7c 0 tfenfc? 
Y yj;l/*2 OmlO^^^U^l/AT^ Ft? 3 0, 2 OrnKDi^it^^U^V 3 HI 
, ^^/-;VT3@, ^LT«t^C^^>7j<^3|lI^?tbfco feKW^USK 
gg bfco S*©7c*^«f 5 ©SSSIfcJ: 7 U ;i/±©*;i/4C^'>;i/S©^ 5 0% 
«75 * ©fg-T = y S L T V \fc C £ £tB L fee 

HSBfflJ 3 2 

^iyi&m7)\yfB.y ( B S A) O^P7h^77-f- 
6 Omg©, 2-i^oi^;l/T^/^^;bT^ VTfiffli^n/c^^^^l/^^y' 
•J^t 1 80g(D-b7xr>y^X (Sephadex) G — 2 5X-^-7 7^yii ( 
~? rh^i/T (Pharmacia), X^x— v*^ ^t^iE) £%^-? &7k'ftX^ 
y ^rST-»SbTH^^i*0^^7j<ftI^6tll^bfco l^77 U * 1 
cmX3. 5cmO#^I^C?E^Lrco tl^K^: 5 mMO^^-^ F 'J (pH 
7. 3) ©SSBIO. 2ml/^^^oT¥^tcL/Co ^.MCBSA (0. 6mg, 
J#K*>7j<0. lml©*) ^^«bfco ^7^A^5mMO^^-F U »>A<Diffij£0 
. 2ul/ftl££^>Tmthf£l£. fLTO. 6ml«D^j®^^i6rco !§Hi7n7^ 

77^A^^^>7^s^e:nj^±mm^n^t^^^Lfc?>, smuomm-th 

y^A (pH7. 3) «1M K C 1 ^*D;t3£ ^C^oTfcg-g-B S A^r§ 
tt}£-t±fc 0 ^B©*©^ y/^I^©i-7^^n B C A7'yb-1' (k?7 7 X, 
^'J7^ny^7*-Fa) fcJ: Lfco 



;»J3 3 



(87) #g 2002-503204 

Vi/mUTfr-f^y (BSA) (D^D7hy77^- 

i oomgflx 2- (2- h y jLT-jiT^yjLh^i/) y —)vx\&m-£t\rc 

tU\s#*z/;]/y^y°Vfr£ 3 0 0g©-t7xT7^XG-2 57-^-77^> 
Etfli i: ^tWt STktex ^ U fc^i&T?— BfcfifcB L fc 0 W £ tifcX ^ U 1 cm 
(Dti^AlcTttMLfco *7i*ilS20. 1~0. 6ml/7W5mM<Dj«^-hU<> 
A$f« (pH7. 3) trW^bfeo *7AtBSA (2. 7mg, J^-f^V7j< 
0. ZnHDtpX*) *S«b/£o 5mMOj^^ h U >)AM0. 2ml/ 

^aoTjgtll?^ f LtO. 6ml(D^®^^i67Co r^ffi^n?^ — ;WiU 
V-nJ^m^^fflbT^-^-L/c (H4) o ^^5mM<D*»7-hy <7 

£:5mM<£>4«7- h U (pH 7. 3) <D*p(D 1 MO K C 1 t^Lf; 0 
#A-r^»C»tc^f*^^f$fflT^§o ^£7Hi:, ^777^ M^-stfVfctasfiffc 

tc{b^w¥© (ffl*fcar, 1994^12^8 Hteajffi^n^a^aiamo 8 

/3 5 2, 4 0 0^#I) ia9«?tlTt>/co Ctl€)^W75rffitt^O 

«fc3fcfcj£**rrs ; (i) jfiffift*^ (ffiasnoias, M^?sttjgsrc«w« 

^fb^HO^ffl) „ 43«fct/ (2) #g14©*ftl (fc^xfcf, WCOOH, 
CPH, !5j;rjCHO«iAt§) 0 Hft7'77 7^htt*-#>' (fc^x. 

x-tf^itmmhLT&tfAtizz t^x^^^xit^m^mm^nrc^y r 
i^iTDi^n^o 7ktt«w%if±i** (^sfe*fctt«9so t^^yr^h 
Rj&*ft5rctbt£ift®T*%zakft cum. ph, i&m. ^) ci^^nso 



(88) #82 002-5 0 3 2 0 4 

4 

(F. Peter Guengerich, American Scientist, 8 1, 440 — 4 4 7S 
tfF. Peter Guengerich, J. Biol. Chem., 2 66, 10019-10022) 

450 s(i»}a¥«fe§*\ ^cDi^-rn^^-^v-^y^i-y^ 
2<*<d^ >y h ( mmmj 77H h * P 4 5 omm^m^mn 

•Z&ZtclbiC, *tlZ<DWm7k'PT'7 3LS/W$—)l' (1 g/U pH7. 0) 



(89) 9#^2 0 0 2-5 0 3 2 0 4 

AE #J<D:fcift£#Ha : Methods in Enzymology, Vol, 2 0 6) tcj; 

4 5 0 s^77 7^ htt#-^>tS/S£-£fco 0. IMOh 

UX, 1. OmMONADPH, 0. 0 1%ONaN 3 , 1 0mMO?>n — X- 6 
-*X7i-h, ^;I/a-x-6-*77x-h ft Fn-yV* — -tf ( 1 
h/mLX pH7. 4, *^t«s IiMt-Il^(DMiD^t\ 5ig©7 

^:/U;v ( ryu-vj m^^mity^f^jvt tcoohj wzmity^y 

o NADPH(ifh^Oi,p450s O/c^OiSIt LT^t^tlTfe D , ? 
/Pn-X-6-*77x-h, ^/l/n-7-6-*X7i-h ft Kn^t- 
-tfte, (NAD p'^ff^nAp 4 5 0 s fcz£oT£$c2tlfci§-£-fc:) NAD 

p^^nad PH^r^-r^fcfetc^p^n/co u^^^^um^mcD^v 
i . 5 b mis £ -&fc 0 >^ =l ^- 3 y ^ y y ;i/^$K * ^ 

, 1M<DHCK lMCDNaOH, 0. 0 5 %£> h U h V (Triton) X- 1 0 0 
, 0. 0 5 %<Dy-r— V(Tween), ^^/-;K Stf 1 M©N a C 1 T#l£<gt 
^Lfco ^Wgffl05^DBSA7yW li 7 >f y ;!/ 

7^7';MN-FMO ryn-rv/i/^K^^-tirfco ^§^>yf©7^7 
U;l/ GtfH8£^ifcffl) 08-^1 . 5mg) £\ 4. 4 5 mg/mLO F M O C — fVn 
1. 5 4nig/ / raLcD> ? ^^-;l/T^y tf V i?Z/ (DMA P) fttf 2. 6mg/ 
mLOl, 3-^>^n^5/;l/*;l/^5F (DCC) ^ttSKllDMF 
£>^<£>3 3 37Y^D'J y h;l/fcK*S$-efe 0 (M^IHfE^^^?>0) 2B 
FlOSfSilC, 7^7'JMDMF, tf^U^y, V^y-;K ?K DMF. * 
mt^^-U> (^6 0 0/iL) T^Lfco C ©BfeifMliU** 3 D 



(90) 2002-503204 
;1/7WXM (Galbraith Laboratories) (7^^— v ^Xlf MKnoxv 
ille)ft) tc^o/co 1&¥kl$^Vv^i/^(DftKm<D&m<DT^;mi$m>ibrirc 
OTtio^O-trf, ^n&^y r-Bf ^y ny-Aa™©4Hc#£Lfc^y^y 

4 5 0 s^7^7*U;b^-e^bLfc£0^^9^^-r^o ^T^&frofc 0 

g|»lj3 5 

i mmm^x^n^mm^Y / 7uL,p a 5 ogiis^ 

f h^nAp 4 5 0 sig^bt7 7 hffF^^ny-A^ffl-T^il titclIMb 
fc^M^W-^/ciMc. mOfh^DA P 4 5 Ogffit^igALfc (^xVt^ 
XKGENTESTX MAiH*A-y (Woburn) W 0 fh^oAp 4 5 0WI 

Ap 4 5 0 s£:Mg£Lfc : C YP 1 A 1 (M$g#Ml lib), C YP 1 A 2 ( 
»1#M1 03c), CYP2B6 mU#U 1 10a), CYP3A4 (U^ 
tf^r-a-ty, Hli#Ml 07r)„ SJCS^JCtiMgCh (0. 6 7mg/mL) 

:7-f7*D;l/£*feMP£3, 5-^hog,|S| (DNBA) tMaoT 
©Lfc (±tW^L/c) DNBAtt6MOHC lXa4 6^7h/ml©7^lfF 

ft -d fc 0 mWLlEftrc DNBAOHPLC ##rM\ V y d a c C 1 8 5S**B^«f * 
«i#2 18TP5 4) ^M^-fcy # — & — X' (Waters) H P L C yXf 



(91) #82002-503204 
AT\ fLTO. 1 %(DT F AZ^m-tZIM^X^k G^A) frZO. \%<D 

mmm3 6 

cn^^*cD/c46tDSKT^^^t>^in^t/^C ^S-a-LTt^fc (J.S. Dorick 
et al. . Biochemistry (1986), 2 5, 2946 — 2951; D.R. Buhler e 
t al . . Arch. Biochem. Biophys . (1961)92, 4 2 4-4 3 7 ;H.S. Mason 
, Advances in Enzymology , (1957)19, 79; CD. Nordblom et al ., Arc 
h. Biochem. Biophys . (1 976)175, 524-533) 0 ^/M^S^—- tf 

->;l/»^3iA'e# £ if 5 »J^-T £ fc&tc, 7 ^ 7~ V )\y (1 1 mg) ^ 5 0 
mUOmm^-hVuA^m-r^mm (1. 2 5mU pH5. 0) CD^T\ X 
7f^7'>a ^;l/^-^->^—- 1? (2 0 OnM) £*g£-U flt^hFn^>7 
(1 5mg) £\ KJE©««0©3l$H©Hfc5ng-C, 2jQx.fc 0 

7K 1 N©N a OH, /^/— ;k IkXSm^^-Vy (^2 0 0mL) -e^bfc 
o ftmfcfoim^ftmkZftfc^\s**is#--t£ (1 0 0°C-e5 53 v ) MLT 

y o y F F U >y ^) tJx.foZ&fco 7 -y 7 V JUDffimk, 7 ■< 
7U V v hWRpft (Robertson Microlit Laboratories, Inc) (N J *N T S^V > 



(92) #82002-503204 

xte^JBtetc «fc o tm ztifci- 7 

^f§±«ittITO-COOH, -COCK -CN, -CH 2 NH 2 , 
-CH.OH, -CH2- An^X ^fc«HC = 0^:^-r§o cn^ttM 

Fibril-COOH > ±IE#JH 

Fibril- COClOtt&ffftl) + HO-R-Y — -> F-COO-R-Y 
(Sec. 4/5) 

Fibril-COCl + NHs — R — Y > F-CONH-R-Y 

Fibril-CN + H 2 > F-CH 2 — NH 2 

Fibril-CH 2 NH 2 + HOOC-R-Y > F-CH, NHCO-R 

-Y 

Fibril-CH,, NH 2 4- 0 = CR-R' Y > F-CH 2 N = CR- 

R' -Y 

Fibril-CH* OH + O (COR-Y) 2 > F-CH 2 OCOR- 

Y 

Fibril-CH,. OH + HOOC-R-Y > F-CH 8 OCOR- 

Y 

Fibril-CH* -Halogen + Y~ > F-CH 2 -Y + X 

Y~ =NCO" , -OR" 

Fibril-C = 0 + H 2 N-R-Y > F-C = N-R-Y 

m^UM<D— m<D is x * u- is 3 > \z x o t -r / ^ - rttmm? % c t ic & 
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- o T L T li Sit T* -=> fco 

Hi 3 7 

SfSMU?«0 5tC^^nTt^o fiRK^H^A (5mU 0. 2 M, pH8 
. 6) <D$><DTS.yyj (9 0mg) ©ISftt, 5? (5ml) ^(D 

Na, N.-^-t-boc-L-'J^y N-tFD^X^^^F IX 
f;l/ (1 2 0ng, 0. 2 OM^^P^fCo C ©SJfcig^J&^gT? 

-lW«$tfto t e r t -7h*i/*U\'#-)l<-e{%mi>rcV ^7^yj;l/^ 

^ ter t -y H4=-^*;V^— ;l/"Z*{R»LfcU^>7-f ^U;I/*, mt^^-U 
y (5ml) 4i©h'J7;Vtnili (5ml) tC<fcoT^T2H#KML7co £j£ 

x*U— Z/(DV5?Z/7>f'7VMf7'f7VA'l g^D 1. 8 ^ * d^;^ 
ML, ^ LT^£i> x ^ l/-> a y © 'J 7 ^ 7 'J ;H g S 0 3 . 

mmw 3 8 

•h—fti/i-;?-*—'? (cn) §AM^>i/-h^fyF'j-? 



(94) #82 0 0 2-5 0 3 2 0 4 

-fct, f^4X (NT A) <D&#tf]y'7V>? 

N T A Qi^S 

NTAti*f-iU(Hochuli)©7SrJ£ (E. Hochuli, H. Dobeli, and A. Scbache 
r, J. Chromatography, 4 1 1, 177-184 (1987), ZiDfti&lZ&ffi 

C N/NHS (DMjjs. 

CN/NHS&HMJ2 0O77&K:fcTSBgLfco 
CN/NT AOjjjg 

2 5mlO0. 2MONaHC03, pH8. K 0. 4gONTA- 

HCl«L/c„ pH^7. 8ST^if-rrci6JC 1 N^>N aOH^AP^/co 0 

^n>Jil±Ti«>lU fLT7^;^-±T% P H8. 1 ©SSfcfflMfflr? 2 III 
, fLTD l7j<T2IaIgfe?tLrco WZtlfc C 2 5ml<DM e O H<D^tC®^ 

CN/NTA/NTAOSjl 

C N/NT A^NH SjSttJiX^^tC^'r^fbbfCo 9 0 "CO^-^XD^T 
0. 3 8 6 g(DC N/NT A3: 3 0#$£*£U ^tlfrS 3 OvxKDW^J^^^-y 
Z^LTfrdls-V^—i/Zftrc 1 0 OmlCDR B7^X33^^LfCo 
SO. 4 gCDN-t F£Ts *^0. 6 7 g CO E D C *1m 

?l. micimmmmmw^fco acorns cn^s^^^l*^t^o7c 0 

. 4 5 fim<Di-^aym~?WML, MeOHOcftMii?^ i£©U fit 
0. 2 gONT A^5 OmlO^X^CAtU f bt 1 NONaOHOl 0i 



(95) ^2 0 0 2-5 0 3 2 0 4 

-eiSflPLfa, 2 0ml<D9. 2M<DNaHCOs* pH8. K ^P*^ ^tl*^ 
, CN/NTA/NHS<Dit«, fLTM^T'n-/ \/— J r—&—~C 
H<ifMiL/co ii^^Sr* 2 . 5H#IH£JE£-£;teo tefifliSnfcCN* 
0. 4 5 /xmcO^-^n>BiTiijib, ^BtiftSfffflR*? 2 IHgt^L, D I zRcD^U: 

CN/NTA/NTA/NTAOIm 

CN/NTA/NTA/NTA/NTAOSjI 
_hlH¥Hiti:^oT, iSiPOl^OKDN T AJtmuLfco 

N T AMIlPO 4 OOS>x^ l^-S' 3 >©§^©Iffi (Sfcl Omg) ^1 OmlOD 
I 7j<O^^M^M^J;oT5»$^ IT 0 . 4 5 iim<Di-^uZ/im-em 

U f LTESCAtaotli (N) K:-3t^T^#TLTNT A<DMi^^U 



M £t E S CAK£%N% 

CN/NTA 0 
CN/NTA/NTA 1.45 
CN/NTA/NTA/NTA 1.87 
CN/NTA/NTA/NTA/NTA 2.20 



E S C A K&mzmM.? 3 & & x * U- i/ a > K <£ § if AtrT S « A^liHiE L 

Hfflgff!)3 9 

t#3o *-X7f^'r>a ^l/**^— M (HRP) ^XcDfimc'te-prc'r 



(96) #^2 00 2-50 3 20 4 

7U~^7^7V^ (0. 4 9mg) % (0. 3 2mg) , W,— 

^x^l/-i/3>©'J^7^7*iJ^ (0. 8 2mg) , ^^'i^^ayC 
V i/*V7 -r 7 y &=^x* a >C> y * 7 y /l/*, SRIft^ h 
U^A 3>^a^-hlli (600/iU 0. lMs 0. 9%©NaCl^r 

h'J^A 3>^jLy— hMffi^c7)i+>«DHR P*§?g (4 9 OmK 5. Sing/ml© 
Bimxh>y^m^) Sgl?19»^a^-H/co HRP^UDS 

fbbfc^^ ^'J Jl<^-k(DMffim ( 1 ml) T«£bfc : 0. 9 %ON a C 1 
niOmMONaHCOaliE pH9. 5 (lXMl'tt) T? 7 IhU 1 
X^fflMffir^O*^ 0 . 1 %<D V y h >X- 1 0 0 T 5 Hk 1 Xtffcrf ffl^M 
0*05 0%©xfi/y^ij n— ;l/-e3lHlo H R P OiSIM&irafczkffl^ ( 
1 0/iK 1 Om^YvtmW) 33£Zft?Vi<'i?> Tv^WtiXSL (5 0mM. 
pH4. 4) ©4i0 2, 2-7i>7e7 (3 -xf MWf 77*'J » -6- 
7/^>|-7^-)Al (ABTS, 3/xK mMXh>y^«) ££oT. 
4 1 4nmT-^Lfc 0 ^^^Og^^Lfc : 

nmol HRP/g, Zd^HL^k 
TV— y7^7'J;l/ 3.8 2 

F i b — N Hz 8.58 
Fib-NH-Lys 28.09 
F i b-NH-L y s (L y s) 2 2 8.3 0 

F i b-NH-L y s (L y s )« 46.28 

1 2. r^m^2_±2l!Jjk 

iy-r / ^ =l-7^t ^ /m.t^.m^^^>^ tK^-^x, x%znti?t>fr^rc 0 

Hfi&fflJ 4 0 
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Na-CBZ-L-U -Jz/ ^yjjjk xXrikOM 

S^J«^Hl7^^^nTl/^o Ne- (t e r t -7 h^il^—fr) -L 
-Ui>>(2g. 8. 1 2 5U^/W 71/ (4 Onl) fcTk (4 Oil) <D 

OmiWo, 2. 4g, 9. 7^';^e;i/) ±H^M£-^cin;^ flthUx 

^0$K^fgtCci:oT^brffiNa-C B Z-Ne- (t e r t-7>^>#;l/^ 

-L-iJ^fffeo Na-CBZ-Ne- (t e r t V 
;V) -L-U^>£:0. 2M©»h'J')A (4ml) T«IU ^UT/K'ftjS 
^r^LTefelSI^fffco M^N, N-^fMyl/A75F (4 0ml) £ 
mt^y^Jl (1. 1 6ml) O^tSIi^t/co 

A»Lfco r§^^LTiaNa-C B Z-Ne - (t e r t -7~h3ris±i;l> 

fee mt^^-Vl/ (1 Oral) (D^©N S -CBZ-N E - (t e r t -7>^->^7 
;l/^-;I/) -L-'Ji/V ^yisfr xXf/Klg, 2. 2^U*;1/) tc. h 

N a - C B Z - L - V i?> JiX^;l/ 7 J TV frO^fR 

i&itt^UZ/ (1 8ml) tp(Dt))l#-;l7j-7V)l (3 0 0mg) (DMmmc. 
N»-CBZ-L-'J^y ^y-J)V :hXtVI/ ( 1 4 8mg, 0. 3 25^/1/ 
^ 2 OmKDmit^-^Uiyt 1 7 6 ^l<Db 'JxW5y©4") ^A0^/c o ^tl 
HOBT (43. 3g, 0. 3 2 5^;!/) fcEDC (63. 3mg. 0. 
3 2 5U^) tklmZ-fco ^/S^^^T-Mr^LTffi^^#7c 0 £ 



(98) 



$$g2 002-503204 



mmy^yVfr Fib-Lvs (COOH) NH 2 (OM 

^^y— ;V (4ml) cfONa-C B Z-L-U VZ/ ^/Vf\/ JL^;V 7 
-ifVfr (1 1 3 rag) K N TfciEfb^-hU^A (1 N, 4ral) tthQTL, ^LTSiS 
^^-f&M$L7c 0 »N. - CBZ-L-U i?Z/y*7V ;\s%7kl3&XS 

- (4ml) O^Na-CBZ-L-y^>7^7'J;l/ (5 0mg) OjgjS^fc, 
hU^^'J/l/a-^K (lml) SrAnS-fco mSQB*4 0°CT*3f%r$MWLrc 

o ^ 7* >; /i/%7K y * y— ;k o . 5 n ©7j<g?{k h u a. r 

ffitc«toTS!5t?^So ^:*-;Wbt£;l/tf^>;l/ (XiiT^y) ontrfiH47 
7^7'J ;W2rX7^^>$?X&^;l/* ^ vm^r^ffl LTSlTf§„ 

^iiW^nrc^-y^j.~^±^«w^-a'TH^fb?n^o ^ 



(99) #^2 00 2-50 3 2 0 4 

•r/i-a.- ymm <o &&&&&& \c&r>x*w n^mm^m^itir & 
mct>yyv wzitrzo r^^y^^-f±ic^mic^^xm^it^nrc 

y ±-\<d r ;i/ * y 14 * x "7 7- # - -gift tf U ^ -tfo w a c « - r /i/ / ^ 
l 0mgO*;i/^^;i/7-f ^y;i/ (fna-cooHl^o. 0 0 75Ut 

;l/$*TTS (1 OmgCD^-t-yy^X 0. 7 5Ut;l/O-C00H/ing7Y7 ,| J;l/ 
= 0 . 0 0 7 5U ) 

0. 1 4 ^ y t;VOE D A ( 1 -x^;l/-3- ( 3 - ^/l/T 5 y :/n t?;l/) 
-toA/Xl?* 5 F) RD* 0 . 1 4 5'J *;KD D M A P ( 4 ^/l/T ^ / If 'J v> 

» ^ffflbt, 1. 5mlODMF (N, N-v ? ^f;V$M75 F) ©^00 



(100) 0 0 2-5 0 3 2 0 4 

Fibril-COOH + NH 2 (CH 2 )„ CH 2 R (R = H or OH) > 

Fibril-CONH (CH 8 )„ CH 2 R 

£(D^MK£r>T, i&SS$Or;V+;I/i (n = 5, 7, 9, 1 7 ; n = 5 © 

SJtS5S*^S"P— Bf^l^bfe^ 7-f/'J^3 X 2 5mlCDCH 2 Cl 2 . 3X2 5 
mlOMeOH, Rtf 3 x 2 5 ml© d H 2 OtC «fc Tii(L < jftitbfco 7-f^U;V 
4>©^^a^ol/^r©7t;^^«S/S<DiK^^6 5—1 0 0 %-e%>itcC£%: 

7^ y tii^lfit' 3 ~ 4 L/cfl 5mMO^^hU^A (pH7. 

l) -e2~4[ni^L/co 7;i/*'Jtt*X7 7^~ tfi±c 8 -^^yu;i/*5<t^ 
Mc, 8 -7-Y7'U;v©±tc ; u^— tfteCs oh-. c 8 -, c. 0 mc, 8 





wmoi/g 7^f^iJ;l/ 


mg/g 7 >f ^ U )V 




6. 8 


8 1 6 




1. 7 


4 0 




0. 6 6 


5 6 




not determined 



(101) 



&m2 002-503204 





Km CM) 


Ken (s _1 ) 


Kr» , /K m (M 1 s 

•■-v cat / A»-m \ o 


U/N°— If 


40X10"' 


0. 0 4 0 


0. 9 9 X 1 0 3 


»J/n°— fer- 


3 6 x 1 0 " 6 


0. 0 4 8 


1. 3 4 x 1 0 3 




1. 2 x 1 0 " s 


4. 8 


4. 1 7 x 1 0 3 


7 4 7 V JV 


7. 9 X 1 0 _s 


1 9. 1 


2. 4 3 x 1 0 3 



mM'-V'S—H 1, 2-0-> ? -7^l>;l/- r a c-^U-fen-3-^;l/^;l/^ 
h U 7°i/ls N - L - 7;l/^->- p - - h n7- 'J F 

"TS^N^>tD4'T*J:^y-;I/ (0. 4M) £l§g? (0. 2 5 M) fcjS'&Lfco 

gjj 4 3 



(102) 0 0 2-5 0 3 204 

fSlfci, 2 OmgO^/l^^v^X^XU^ mo. 0 1 

S^-a-^-T^) 5mlODMF (N, N-'^f ;WA75 K) <O4»<D0 

. 2 8 5 'j t 4 - 7 x - ;l/7 5 0. 2 8 5U ; e;l/OEDCM'0 

. 2 8 5';tMDMAP tru s») tm^Lfco ^2 

It, 2 0mg<D±U]/tf3ri/;Vyj?V)l%:l. 5 mlOD M F <Drf*(D 0 . 
;l/©6 - 7x-;l/- l -^ty-zK 0. 2 8 5'J€;l/©DOC (1, 3-^ 
^^n^ i/frftA/ft $V = F) Rt; 0. 2 8 ^ U * ;WO D M A P i: L fc c 
fcfoltm.UT*— mmtls&tfZftirco ^ftfrZ. Xf X* i ;;l/£:3X2 5mlOCH 
2 Ch, 3 x 2 5ml(DMe OH. &tf3 x 2 5ml<Dd H 2 CHCcfcoTj^L < gfe^L 

0. SmgOXi^/V-T 7 ;!/^;!/ 7^7'J;l/^4 00/il©0. 0 5MOhU 

x ( P H8. 6) to>tHc,»2-ti\ ^bT2 o^^s#M5aab/co £n?>x^ 

5 0 iiKDTJltiVVk*XyT$— Hcomm (5mWDMmi-hV'yi± 
mmm^-Vl. 6 7mg/mU pH7. 0) £2jP;i, ^ bT^^^T 5 2 B#P^ 
0$E£-ti\ fLT 4°C^-^raL,fCo ^tlfr^, 7^7'J;^6 0 0/ilO5i 
M©«th'J7AlffiI (pH7. 1) -e2[51r»L, ^LT2 0 0 /ilcD|p]i: 

7;l/*';tt*X7 7^-y , {±lSp--hn7i^b*X7x-hi:£jSt, 
^LT4 0 5nm<M£: 1 8, 2 0 0 M~' cm"' <Dmtm&*&^XW&'?2>m&it 
&M%1&tii-rZ>o <l(Dfrfo(Drctb<DTv*L^ rty y T-^mt 1 0 mMO h V X 
% lmM<DMgCl 2 , &tf0. IMOZnCh, pH=8. 4 "e&o fc 0 fclfclt 1 ml©8l 
i^CD^TS ^l©p-rbD7x-/l/*77x-h©7h7^M (T^y-fe-f^ 
777-^©3 3%©DMSO©4i©0. 5M) £ 1 mlcDT^y-tr— /<v X 7* — 4 1 

©l 3 /zgOT;i/*U'i4*xxT^— if y^yv^t^m^-r^c h\c&-?x 

fi^fco 4 0 5 nm(Dm.Km<Di®Mt »^^A7*t >tJ;oT€-^-b 
fc 0 ^n^e>, 8 2 0 0m" cm" ffltT»ffi*^iiStti 
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SJS 1 A^®7x-;l/7^7'J fl,<D ± tc iR* S ft 7* /Vtj U 7 7 £ - -tf 
^•Ol^Tte, SttStt 1 3 AigO7^yU;l/^0 6. 9 5 M/#T?& o fco Si£ 
2 6 <D 7 x -f 7* U ;l/<D±fc: £ fife TA/i3 V 14* X 7 7" £ — Hf JCOU^ 

TB\ fg'&gte 1 3 ^g©7^7U;^t) 2.5 8 /iM/^feofco Ctl^^ 
ttBUr^-b^TT? 1 ^M©7;l/^'J'II*X77^- tf^D 8 7 9. 8 /iM/ 

i(aot, 7-r7V;Hg^t), ^ft^ftu 0. 6 3T-r*n^E;l/ (X«5 4 
mg) ^tfO. 2 37Y^n^ (X«2 0mg) ©Jgtt&T7l/*Utt*X7 7'^— 

^Mj 4 4 

7i-^7;l/W -f 7' 'J ;l±s\(D V if commit 

0. 5mg(D^x— T/l/^r/l/ :/U;t/&5 0 /il<D5mMOg|^h 

(pH7. 1) (DmcmmiSit. fLT2 0«Mltfco £ft 

^>7^7"u;vtc3 5 o jiKDv^—amm (5r<Mcomm-rhv^L,mmm^(D2 

. 5mM„ pH7. 1) £#n;L. bt^f^Si&t* 5 B#P^(UIe^-&> fLT 

J^mmm (pH7. d T?3iu?fti$u ^LT2oo^i©iniuii«?£©*fc!R 

ftft&gttofl']^;: J: g, t&mmi£l t V L Srz -tf <PfeB 

U^— tftiSSl, 2-o-^7^'J;l/-r a c— -^U-fen— 3— ^7l/^;l/iE 
-l/7;l/7Y > iXf^ (Boehringer Mannheim, 1 1 7 9 9 4 3) hjgf&L 
, f LT5 7 2nm©}frfc6 0, 0 0 0m"' cm" (DlMtf iRt^ffef^i 
fcjKfflfSo COKlSOfeftOr-y-fe-l' ^7 7 7-^(4 0. lMOKH 2 P 
0 4 , pH=6. 8Tfeofc 0 KfSfcJ: 1 mKD^tD^T 5 /ilCSIXb-y^M 
(ThesittD^tDS 0 % v'^^-y'VO't 1 © 7 . 6mM) lnlCD7yfe-^y77- 
(fOl 3 /ig<D7;l/*';ft$77 7^- tf 7*7V)l'£*m&-TZ>££\C£^ 
Ttfo/io 5 7 2 nm<Dmytm.(DMMZ 1 0^£fcfc5^A7*t VtCfcoT 
^-^-L/Co ^ftfrSK TOi6 0, 0 0 0m" cm" ^ffflbt 



(104) 2002-503204 

v>t{±, gttia i 3 ngoyy^yv^oo. o i 8 /iM/a-e&ofco HfiSM 

gttlli 1 3 iig(D7-(~7Vj\sMt) 0. 0 5 4 /iM/^Tfeofco CftSISSlM 
UTyfef^fFPtM /iMcDT;^ 'J fi*X7 r -tfMJ 0 1. 3 /*M/#T?&£ 

gSD, fnfti, 4. 7v-Y^nt;V (X(i5 6 4iig) St>*3. 3^-r^n^e 

gffiBffil 4 5 

X^-r-r -yi/jL ^;V*4=-^^— if (HRP) <DWfc\k 
1 0. 0gO^77X^hft7-f7 , ;M4 5 OmLOlftiKEiEO+^X/^jL^ 

T*2 4 RflSaH* TS«i 8. 68g(DNaC10 3 ^^LfoioA fc 0 H^O^ 

, ^LT^»igLfco ^tlfr^K 7^;l/^-7^V7^XL/-MIKi: 
fbtV >y l/-ttdi^©^TWt>7l<« Hg©lc#r bv vfcfc:£& 

^U;l/*»jgJc«toTlH|iRU f LT5" 0 0 o CT-Mbrc o UX* 

tilO. 0 gT^ofco 

^7U;l/(l. 2mg) ^3>i>ay-h^777- (0. 1M NaHCOs, 
0. 9% NaC 1, pH9. 5) lcjjuz. s % LT £ <Dffl8V0%: 2 0 ftm&g 



(105) WB. 2002-503204 

ML/co ^n^e>. 7 4 7V ;^xy^> K;I/7f 0*1? 3 V^a^- h/< 
V7T— JCj:oT2|H^b. ^tt 4 0 0 nL03^a^-h/W77-0 
^Cira^-tt/co iiSMl£>5 0 /iLT 7 U n— h (0. 1 4mgCDy^^U;l/) 
5 0 iiL<Dm^*>7k<DtplcmBLtc4. OragcOrSttfbH R P I 

^ (2 0iM©KH z PO 4 , 0. 45% NaCK pH6. 2). 0. 03 — 0 

. 1 %co h y h>x- 1 0 o;£-g-^f £?ftr#IIM, ifttf 5 0 %©:n^uv^y 
-y 3 y^7l/-y (#M#Wb) 7^7'j^toTlllL/ct:i:^ 7^/ 

7 7 V H R P cD^^H^^^itW^T^ o/cLt^L fee 

^Stto^^^^^ia^bHR p^a 

T&mitymt&mM&m, 2' -r^v-trx (s-xwy^y^jy 

-6-x;i/*>i0 z:yy*=.VJ»m. (abts) Mbt©SS©^-yt 

— 7^— iz^-^Tfemit-ztifco HRP©df!Wia 1 0 0 iiM<Dmmik7i<.m£ 

3 0/iM(DABTS^SlttTffflLT4 1 4 nm^^ol/^T^T^S'J^T^Er— — L 
/co £ tl £ Ofii^tfe^TT 577^7'J ;l4c*g-£ L fc^O^«{i 7 4 7 
U;HgS0O. 0 2 3 0 /xmolOHR p-efeo/cio Ctl^Jrb^T^ (^Ix- 
>7V7*y ;1/) (i7^7'J;H gSDO. 0 0 4 8 /imoKDHRP^ttitg 
-g-Lfco 3l#g*T5£, (^H^Lfc) HRP©ta7^7'J;H 

gijDO. 0 1 8 2 fimol-e&ofco 

^»'J 4 6 

@^fb^n/c^ia»j^fw-r & 7 7~y ;b±-?cD 

TfrtiV '14^X77'^— If (AP) £ Q-iS^Z hi/jt— tf (/3G) <D 

r/i/a y tt^77 r ^-^mmn\7 4 7 y ;i/g>aa% 

A P -PlWJrf«^tlfc-7 7V )V<Dmm&7 V-T (Brenne) ^07aS^S 



(106) Rp3E2 0 0 2-5 0 3 2 0 4 

-3Vrc(Brenna et al., (1 9 7 5), Biochem. J. . 151:291— 296 )o 

NHSiXf^7^'JMSIL/co 4 mLCDT'-b h VklN H S XXtvI/^ 7* 
U;l/ (1 1 4mg) f LT (7^7'J;Hg^!)0. 7meq^NHS 

xX7^l/£Oft£^fc:g-3VT) 1 OM^©^^ (tyraraine) fci&i&QLfco S£ 

4- (p-75/7x-;l/7 N /) -7x-;l/7;VV>i (6 6mg) ^AnKDl 
NOHC 1 04nc«£-t±/c 0 M»4°C^^SnL^LT 0. 36mLO0. 5 
M£DN a NCh t®-? < DM-a-b/to 1 5ft'&s T/VVyi/NaNO^^ 
, 1 OmUDO. lMCNaCOj (pHlO. 0) O^HCflJSSftite^^— ^ 

7^y;;i/^to^fc 0 sjsi&&% ( P H~i 0) &4 e c-e—mmwvrco znfr 

y^yVjV^O. IMONazCOa (pHlO. 0). 8M0^7-'>*VlS 
BI& 2 5 mMON aOH, bTaEtfi?R*<31Wfc*S STtKK:* 3, SSMiftSHC 

«#o. 4%T^§ci:WJWL.fco <:nttiS$nsi3ic o o hsoisi? i 

0 % # C (O^SPg^ K 331 > T A P H WJtC Stef fc£ tlfc C £ *a b T V > 3 0 7^ 

p-75/-7x^-|3-D-f«^ If (TP EG) Sf*l:7^ 

7"'JM, ^;^>£D7a& (Ullman, (1 9 8 4) Gene, 2 9:2 7-3 1) t 
S^^T^iabfCo 2. 2 4mg©OTPEG^ 0. 2mL<D&M*>7k<D$*<D8 

tkg<oij)]/^Mty-( ?v )Uctiuz.rc 0 mmm<o pH^o. 1 m<dh c i t 4 . 

OKiSfiPU fLTl 5mg©E DACfcjbPfcfco S^**pH4. 0T\ ^igt? 



(107) #g2 0 0 2-5 0 3 2 0 4 

7;l/*'Jtt*X77?-Hf (AP) (E. Coli, Type III) frS>, 

y^#/l4± (Sigma Chemical Co.) . MOWI-tr > /S-^ 
tf (0G) (*fllM (E. Coli) #/l/tf*^A (Calbiochem) 

, CAffl^^a^) if^VF;l/7 5^n38iC>g©(ti^ APRS 

mm? j yvfrm* pGmmmy^yv;vcDE^^(D±x\ ^y^-mmx^-m 

•Stlfco T~7 -<( —J-J —frMfDfciblC, AP (— jRJdftl O^L-^ h) £ /? G ( 
-M2 8 0i->yb) ©W73*^*rSn— /^j?t— (2 0mM 
hUX, lOmMtDMgCL 1. 6 MON aC 1> 1 0 mMtO^X^ V, pH7 
. 4) ©igftU. OmL^ 0. 8—11. Omg<D A PX« 0 G E% £fr©lfi«J 

mmm^rco mmm&vmc y ^ yv ;i^m±m^mmxmm^m^m 
ti^trtKt, ^i^x^m^mm^m-r^mm^^mu ^vxmmk 

fe(Dr£&bl / Ct-?X$5<o n— f-fV^ /^777-ta§® (7X1. OmL) 
«\ /^777-m 1 5#©«@x ffl#fc3S&am Rtf 

kf^y hteJ;*»«a«iR©lit)jgbfe:J:oTfTofco 7[HMt 
, R|^n7L/-^3>^ p Gmmmy^yV ;\y (l 0 0mM<D/l^®tf-M>^ 
Ax 1 OmM0»X7M'>\ 1 OmMtDv'Xf'fy, pHlO. 0) SfcttAPHf 
SU7-r^U;V (4 OmMON aHPOu lOmMOhUX, 1. OmMOMgCL. 0. 
ImMOZnCh, pH8. 4) £>frfc: o T©3S9J&iSfcbi&®ifc* fc o T*i D 
MLUBSb/c (5X1. OmL) „ 

-Dh^XW-feLfco TfrXVikfrXyTZ— IfStejftfcJ: 5 0 0 ^McDp-^hn- 
7x-MX7i-h (PNPP) CD*07j<^?M^4 1 Onm (Ae=l 8, 0 

oom" cm" 1 ) te&^xttm&fev&m-rzz. ticzoMTZisfco rno&ytt* 



(108) ff g 2002-503204 

X77^- lfr£14JgS'J^i 1 OmMhUX, 1. OmMOMgCh, *5<fct>*0. 1 mM<DZ 
nCh. pH8. 4, O^W^fco fi-JS^t mZ2--hu-tf^Z 

h-iS-D-tr^y^F (onpg) *3ta*^M»-rs»iRoflg**^«i^"efi£ 

^■T^cI^^cfcD^Lfco 5. OmMOONPGO, 0 h is?—&T*M 

mZftrchWk'ABvmmmjglt. lOmMHJX, 1 OmMCDMgCL. 1. 6MON 

aCK 1 OmMO^X^-rv. pH7. 4<D<fT\ 4 0 5nm ( A e = 3 5 0 0 M 

' cm' ) TM^Lfco 

mmmmm)M(D±^fj:)&mo)*fc&-?rco Apmmmy^fv^it. y^r 

V )V(D g^?) 0. 5 5 0 /i mol© A P Lfc tltC^LT 0 G CDll^^g 

7^yj )\y<D gSDO. 0 2 0/i mol) 0 0 G PI^iJ? ^ 7* U /l/T'fc^ 
{i7^7y;l/©g3D0. 0 9 3 iimoKDp G £M^£tlfc (Ctl^L 
t A P (D^W^a7 ^ 7'J g ^ D 0 . 0 1 2/xmol) 0 77-<-f^- 

^u-^h^^y ^—mm^mtm 9 tmi o^?ntv^ 0 apis*m^^ 

M/^y7 7-t4 0mM<D*X:7x-K jta^fflSgiJ, ^»^tl7c t ^ICIZW 

\zm&-t£fttz (09) o 0 Q\z^^x%nm^ntcy^y)jutmmmm(Dk 
icpH^<i,rct^Kim^mtii^tirc (no) 0 ztizmmizmmmtfy 

7^7"U jVfr £> <D (i G ©M^Sffi^fe £ <fc "5 ^^§0 A P mmMy -y 7 U ;W«: J: 



(109) 0 0 2-5 0 3 2 0 4 

7£%:^Zb Tftffi (Dfom O fc ib K t> V & & „ 

Jfcterr ^ 7 ft. *;V4-^>';Ht;7 ■< 7 V )V(D n h s :nx-r;WS1£{fc C±fHHfl60iJ 

n5*^TS5o 7-r^u;v©«^e#js^fi^t?fe5^«,^nn3&i/\ ecl^ 

btffflt5i:f:*^«o 0U*fc^ NAD" 7Y7*'JMft Hoyt- tf<JD 

USSff'J 4 7 



(110) #^2 0 0 2-5 0 3 2 0 4 

NAD' 7 ^7Vfr(Dm& 

itLfco mmm-f b V V 2±mm (3mK 0. 21VL pH8. 6) (Dtp(D7j7~V 
;l/ (3 lmg) commmc N 6 - [r^y"v^>;l/| ^;W^^;l^^^;l/--n 
^>T=F r~r-> U A^r^ ( 2 5 mg) i/f^frZ 

Mz&^TxmmKffi&\^rco 7tm^m^~^it^m7^yvjvt>mm^mic 

ty^f ^'J/KDgSD 1 4 7 ^ U^KDN A D^£*a-#Lfc£ ££:^bfc 0 7* 

NAD* W&L7 ■< ~f V )\s (0. 26rag) MVU-^7 W 7' U 71/ (0. 37mg 
) ^itb'J7A (lmK 0. 1 M. pH7. 1) cD^cDO. 1 %(D^V^ 
l/y^ijn-;l/ (PEG, MW1 0 0 0) it 4 0 °CT- 3 OftfflBgfotlim 
U ^tifr 5 4 0°CT:-3 0 ftm^C >+^-Mfc 0 7 ^ 7 U 
ittU ^bT_hM#£rl«bfro 7^7 , y;V^ L-^t— h fUKD^t 
—If (LDH) 0. 1 %<DP E G (1 0 0 0) ilth'J^AliiS (2 5 
0/xK LDHrgjt^O. 1 %<DP E GWcWsi$.(Dktl& 1 : 1) <D^(DM^t — 
4 °CT 9 0£W b bfco ^tlfr^ jg-g-^J^^T 3 O^P^ 

i?:M> 'J7AIIiW0. 1%CDPEG (1 0 0 0) tCcfcoT^b (5X1 
0 0 0 ^1) . ^ bT«H5Kl 1 5 53W0lEOTirco LDHttO. i %o 
PEG (1 00 0) ®m-i- h D 7Ail« ( 5 raM. 3 X 1 0 0 0 ^1) 5 m 

HON a D HtC<£oT^tbc?tl/Co ^tftf»4n;: N ^^ij /l/£ 1 553fn»£ 
^-yrfco ^tiJWOL DH?g'M«^;Vti o > / ^mc0}l7t' : P 0 3 4 0nm^£>tfS^ 



(Ill) #12002-50320 4 

(9 8 0 ^1 )f£O0. 1 %<D P E G (1 000) , fc?/H£ (3. 3 

1 0 0mMXb>y^$0 . Rtf^/M^ (16. 7/il) ^Mtt^/co SI 

LDH 

f/K-h + NADH > 7*7— b ft Kayt-t' 

+ NAD + 

NAD* ®5g{t 7 7 V )V±.(D LDH ^ 7' 'J^D 4 8 4t 

;^t)3. 6 8i-ye ;W&%££ *^Lfc 0 L D HCDimmffiSte 5 . 6%"? 

^aa^ij 4 8 

(4 0 0mg) tmt^^-ls'y (2 0ml) 4 - (H Fn + 
->^^-;V) -7:n/4^>^raMj (2 5 5mg, 1. 4 ^ V ^;l/) ^co^tl^ 
, l-x^;I/-3- (S-v^^l/T^^nfcL 0 ;!/) *;l/^i>V^K (EDC, 

2 6 8 mg. 1 . 405U "EJl) t 1 - k: Fa^> V> U T V— ;WJ<MJ (H 
OBT, 1 8 9m g> 1 . 4 ^ U^E;l/) £rijn;ifro SJS^^T^l/ri V#XTT 

^fM;H,7 5F (DMF, 2ral) fcffiffc^UV (8ml) CD^<D7 J 7°U ;!/ 
Oiiit, N— (9-7^ixJ-b-;l/^ h^>^;l/*-;l/) -0-^;l/-L- 
■fe U > ( 2 1 5 mg. 0. 5 6^1)^1/) , 1, 3 U'\*Fi/jl/jjfl/&i?'( 
5F (DCC, 1 1 5mg, 0. 5 65^/1/) Rtf4 -^f;l/75/ tf U ->*^ 
(DMA P. 3. 4mg, 0. 0 2 85'Jt/l/) ^ftP^fco KfSi&&1&*giaT?— 
U * ttMt)7 7 U DMFtfO2 0%^';'>*> ( 5 X 4 0 ml 



(112) ^2 00 2-5 0 3 2 0 4 

ik-thvvj* (in) , **s—fr&&Tfmt**i'>'Vjz*tQte.mi&\srco £ 



%0 7^ K;l/-t 'J y (0+) - C O O H (-VtK'JVK8W4+) 

iPL/co 7 ^ 7'J K/l/-b 'J V (0+) - (N°-2, 2, 5, 

n^7^7*'J;l/©g^D6. 5 /x^KD-feU yfc7^7'J)KDg^0 7. 6 

7^7'J frmm* ti4-^->"ft:(biot inylation) &C<fco T5Ll±7jl*Mt £ 

n^e,, x hi/7 b 7 ^ e-x^x hi/7 h 7 1* >>>iio j: 

mmm 4 9 



(113) #82 00 2-5 0 3 2 0 4 

\£^r^<ty^fVM^ mmmi 6K^mi,rcpn<mm^rcTB.yy^yv 

fr2. 4mg£, 8. 15<DpH?\ 0. 2 M©N a H C O^MfWD 9 mg<DN 
WfHlHie*^ ^LT[RlCW^^2|H]^Lfco 

hasao 5 o 

2 smgvNHsx-^frmm^x^yttm&Lrco 7^y;;«^u fit 

g§ZKDSJ£&> 4mgCDe'^^->"fb^n/c— y^fV)^, llmgOED 
C (l-oi^;l/-3, 3-^^/l/T^/7 9 n tf;l/) Ijfrtfz?^^ K) . 7. 5 
mgODMAP (4-> ? ^9 L ;l/7'^y t? U &tf0. 5 mlO D M F 4><D 1 0 ^ 

ionh 2 (ch 2 )7 ch 3 tm&ir&c tte&^Tftirco u^^m^— mm 

r >y -fe-r (Dmw^m* thro £*?-yity * 7 v ^ 
^^y\ty -< fv ;uzx h is? h t bf *jz/- Wfysfctt7ei?y- e^- 

huy^hr^^^t^tmm^^mmm^m^r^ctt^v^rco xhu 

ea-^ffcy^ 7 U /Mix h \sy° Y ~7 \£i?>ffi.my * y V McmitZftfcT&z 
3o 



(114) #S 2002-503204 

nfca^^fe^jc) f b s^#±kiii?n5<: fcA^t /to vttxtzti 

cfc^T7^yu;u^tuistcia«<D £ fc a Kjt&snSx ■ensfi-rsc ttfr*%rc 0 
frfco e4-^>{b^n/c— *iMDN a«f b sst^fci&S'Snsc 



(115) ^2 0 0 2-5 0 3 2 0 4 

cttfv^Zo m znrcTfr^MtznTioO ^^yit-znx^&y ^ yv ^ 
(Tvi/^/i/imccfcoT) mjjic{&mxz% 0 

^ yv )\yhm^-X(D^m.mz{mx^^^^ ctme-x^MM^ 

vyvr^jy ce-x) -e^-^v 07^:/D;i/) o^as^ffl^ m-?xm#> 
xm ^mwm* ^ yv mm. e—x*3i vzct sn§ 0 77i/*;i/ 

7 ^ 7 U ;Wi £ SirnzmMfc «t o 7^-/'J /VMS t: -X 

&x hi/7 h r \*v>^m*&&^%wgzftrcz^rt>7m.te & -oxmcmm 

-r U ;l/j£SI tr-X&^x. 5 tifc T >y -fe lc ^ T (wj D£S &<Dlc£0'J> 

a* > e— x b £ * n&i/ ^ -5 »c * c t iz: £ o 

6. Hlaii 

mxte ^D7h^77^ -ffl^f* ^ l ximKmshxsb&o y << y u 
ftrcMWtefrfr%3Lm*m%i&-?z> c c h^m\c^^ 0 umitisnrcy* yv 



(116) #^2 0 0 2-50 3 2 0 4 

<Dg|^T&^ ^LTTOfk^C o(II)P c(D^m^^^rcm^ia^ -n^- 
»#STtOC o(II)fr£>C odio^omMfb^w^b^^TS^LT^ 

ife&izz ? T'%;tftiimtbTm& Lm^ft=?<Dmfc#m (77^-f^-7Dv 

i^f^tSCo (III)§Bf***SWfc¥Wfcia^LT^3B£teC o (I DiMf* 



(117) #S 2002-503204 

m (Reticulated Vitreous Carbon) (R V C))0^ffl^5BMb^:^ ! £>#^EL7c 



mx^mmmm(o^m^^ityu-^m<om^^Rj^xi±^m^mm^^ 
mm%mLT<Dcnz<Dffitii$3LU?hu?u~?h?^ys-, m^it^mc 
m iz n tz << * ^n-7h^77^-oj:9 Kttmgm k t & s 0 

-gmt-zftrcij-tfyy-c yv ;it^<DmcDyr^^-xmmm^m^ 
fttcW.^ v hfeffflt'tSo cne.77'r/^x«sw«y7'f7'j 

gjffilM 5 2 

^ £ p «>7= y-umity ■< y v >i><d 

7o— tr/UDtitLTOfflji 
jft(III)7^D5/7 — >-t£X-lf<; S>> (FePc-2Py) (T;l/KU«y 

f4i, oi 6-o) tew&Z'&zz ttcz-oTtf?? t J h&y * ?v 

MLfCo 0. 4 0 3 g©7^7U/^0. 13Og0FePc-2Py^l 50 
ml^Tjcr^y— /WcAnx.. f LT4 5 077 h 77>V> 7°n-7^^ 



(118) f$S2 0 0 2-5 0 3 2 0 4 

mmwtmttmvT^rco mm^ftmnmmr^ f e p c - 2 p y ^i^lt 

5mg<DF e P c - 2 P y {gifiX ^ f U ;U£r 1 0mlO^-r^->7j«D(ftc^^ 
4&CD2 0 0;W^<DX^>lxX§I (SS) OliX^U->cD±^±«$^ ^ 

«*Ub^7P— fe/M±. 1 3mm07 <> ^X^>y ^O, X^-Y — <4 (Swinney) 
(4 0 0^'y>a, Ladd Industries) £S#, f UT^OX^'J-V^ 3WfS 

^^aozn^^^^ffli^T^oif^ii^^nfco &mK*v is^mc ^ltx 

c i (Dtp-enfeLit^mz.mt'Ztircm&o. smmvmmw^y*, m&mmt 
LT&morcibicmWiznrc v — k tm^y ^ jui?*- <D±m^xtirc 0 

FePc-2 P y-eBmznrcCNcom&O. 5^>?-<DH%&%:7vi — fe;V£> 
*tAtl, ^n*^. EG&G P AR 2 7 3^>3X^-y h€>MJ&U- 
KKSSfilLfeo 7n» tr;Mi, P H7. 0<D0. lM»'J-)AI»fl50 
. 1 MOK C 1 ^TE^Lfc-tr-^CSage^U > > ~f\Z.Wm. L fc 0 2 Omv/# 
C>lEiiMT^^7 U 7^1/^* 77A (CV) ^;-7D- (r#±) s. 
tf7n- (o. 4 5/1//^) (Dk^-efBilL/c (gI6#M) e CV{i7n-^ 
oTt4a<Tt«(r[o]C-efeD, ^LTF e P c-2 P y ^MtSiffi £?Jf 



(119) 0 0 2-5 0 3 2 0 4 

F X If- ^ FePc-2Py tf*-*V7-f 7" U < *g£- 

njssffy 5 3 

7;Ht-7^7iJ;«i (1 8 5-0 2-oD <om& 

1 go, ffim-vrntztircy^yvji (185-01-02) 10 occo 

L/cO. 0 4^e;l/<DT;l/^ 7Ah';7>+^FO!§r»^< DMlbfco M 
^SSfcMLTX^Ufcl 0 0"C^— HBSaEUfeo -«&^*W"r*ll6^;l/ 

o(D7;l/5t-7Y7"'J;H^S EMtCfcoTHSfebfco fe§i^®<D01» 

mmn& ?)\/<D^(Dy<< y v iw>m— ftm*^ l t u ^ 0 

5 4 

->U^-7^7*U;l/ffi« (1 7 3-8 5-0 3) OSit 

2 g(D, «T^fb^nfc7^7U;l/ (1 7 3-8 3-0 3) ^ 20 OccO 

y-)\s^KM^m^*&mhxMmzttWLi£*krc 0 cox^utc, socc 

^*£l?3cc<M^$^P*fco o€»rl^^8 5°C^*P|^L, fLTf© 
r^JKK:{£oT^«£: 1 0 OccZTm'PZ&fco rB^^SPU f LtMLT 

c <d >" y 2j — y ^ yv ;Wt^K*£- s e m &c £ o t^ssi u fc 0 mmmi 



(120) 00 2-5 03 2 0 4 

mm±.\zmx^^ c ^n&4-°D -*-/y<< ?v /vw&ft&ftmxitft 

mmm 5 5 

7. 5mg<DM^(DYi/)V&mt~£nrc&4i-\i—XM- 4 5 0 (3 Omg/ml) 
£-X ;-;l/-)i-OtXP4) ^0. lM©»h'^AII 

L pH7. 5, -e3 0f^?tLfco ^tl^e>0. 9ml© 0. 1 MO)lit h l> 
Alii, pH8. 4, ^If-XtcAP^, fLTO. lml(7)T^>y^yj/l/^ 

mmm-mzmm hrct^, y^yv fr<Dmn±ic if-x^w-r §7^7'j^ 



(121) 



&m 2002-5032 




f#8 2002-503204 



[02] 




[0 3] 



(123) 



002-5 03204 




[0 4] 



(124) 



9$g2 0 0 2-5 0 3 2 0 4 




f*- CO to «4> 



#^2 002-503204 
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[0 7] 



o 

\ 

N-O-C(O) OCH 2 Ph + HOOCCHfNH^CHsCHgCHgChtNHBOC (CHsCHgfaN ^ 

Dioxarte / CH 3 OH / HgO 



0.2 M/Phd-feBr 

HOOCCH(MHCBZ)CH2CH2CH 2 CH2NHBOG PhCH 2 OOCX:H(NHCB2)CH2CH2CH2CH2NHBOC 



TFA-CH 2 CI 2 

PhCH 2 OOCCH(NHCB2)CH 2 CH2CH 2 CH2NH2 



EDC / HOBT 

Rb-COOH + PhCH200CCH(NHCB2)CH 2 CH 2 CH 2 CH 2 NH2- 



RbC(0)NHCH 2 CH 2 CH 2 CH20l(NHCB2)C(0)DCH2P^ 



FjbC(0)NHCH2CH2CH2CH 2 CH(NH 2 )C(O)OH 



CH2Cl 2 

TFA-CH 2 C1 2 TMSUCH 3 CN 
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